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1.0

INTRODUCTION TO
BASIN OVERVIEW SERIES

The New England River Basins Commission.

The New England River Basins

Commission (NERBC) is a federal and state planning partnership composed of
representatives from ten federal agencies and six interstate agencies.
Representatives from the six New England states and from New York are
appointed by their respective governors.

NERBC was created under the

provisions of the Water Resources Planning Act of 1965 (P.L.89-80) to prepare
and update plans for managing the region's water and related land resources.
The Commission also recommends priorities for meeting the region's long term
needs to manage, develop, and conserve its natural resources.

The Commission

will close down on September 30, 1981 following a July 10 vote by the U.S.
Water Resources Council to terminate NERBC and five other river basin
commissions nationwide under the provisions of the Water Resources Planning
Act.
The Basin Overview Series.

The Commission has prepared summary reports on

each of the region's major river basins.

The series establishes a uniform

information base with respect to demands on water resources, problems
associated with the use of resources, and programs and projects relevant to
the management of water in each of the region's major river basins.

These

reports concentrate on identifying problems in the existing network of
planning and resource management programs and advance recommendations for
resolving such problems.

The series will assist and encourage cooperative

state and federal planning through its investigation of and reporting on
interstate resource issues and will also provide information for setting
agency priorities.
Basin overviews are guides to additional planning, rather than plans for
the management of water resources.

As such, they do not consider a range of

alternatives, nor are they subject to the 90 day review provisions of the
Water Resources Planning Act (PL 89-80).

The overviews will not be used to

implement the consistency policies mandated by the Water Resources Council.
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Developing the Overviews«

The overviews are developed from secondary

source materials, usually from reports by various government agencies covering
the basin and from communications with agency personnel.

They are distributed

for public review, and then revised in response to comments.

Due to the

termination of NERBC on September 30, 1981, the State of Maine will assume
responsibility for responding to comments received during the review period
for this overview, and for the disposition of a final document.
Overview Organization.

The Summary and Conclusions Section introduces the

basin and its major water-related issues, including findings and conclusions.
The section also discusses issues which involve the interaction of several
management programs or demands on the resource.
Following the summary is a description of the basin which addresses the
major physical and socioeconomic characteristics influencing the availability
and use of the basin's natural resources.

This description serves as the

basis for the discussion of several water-related issues or demands ranging
from water supply to mineral extraction.

The existing conditions, plans and

programs related to each of these issues, as well as Findings and Conclusions
are presented in this section.
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2.0

SUMMARY AND CONCLUSIONS

Uses of water and related land resources in the Penobscot River basin are
varied, and raise several issues of particular importance over the next five
to ten years.

The issues which appear most significant are:

Hydropower development - Two large development proposals —

Great Northern

Paper Company's new dam at Dig Ambajackmockamus Falls and Bangor Hydro
Electric Company's redevelopment project on the East Branch —

are

currently controversial due to concern about conflicts with
recreational and fishery uses.

Substantial hydropower development

potential exists in the basin as a whole, raising prospects for
additional hydropower proposals and similar conflicts with other river
uses*
Minerals development - Following the discovery of zinc and copper ore
deposits at Bald Mountain in Aroostook County, mining exploration
activities have spread into other areas of the state with potential
deposits, including northwestern portions of the basin.

Much of the

minerals development potential in the basin is in areas with high
quality lakes and streams, which could be adversely affected by miningrelated wastewater discharge or leachate.
Forestry - Forests are being managed more intensively to meet industrial
and energy needs, and there is concern about possible long-term effects
of forestry trends on the forest ecosystem and its values as a
wilderness and a wildlife habitat.

In addition, while progress is

being made in reducing long-term reliance on chemical insecticides for
budworm control, there is still concern about the long-term effects of
repeated spraying on the environment.
Acid rain - there is evidence of increasing acidity in lakes of the basin
due to air pollution, and additional concern about possible atmos
pheric deposition of metals and toxic organics.

As a result of low

acid-neutralizing (buffering) capacity in soils and waters, much of the
basin, particularly its central portion, is considered vulnerable to
more serious acidification and related biological damage.

3
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Other water resource problems in the basin, principally related to the
urban centers in the southern portion, include point source wastewater
discharges, water supply needs, some flooding, and access to water-related
recreation.

The problems and issues are further summarized below.

Energy Development
The Penobscot River basin has been extensively developed for energy
purposes, most notably in the form of hydropower.

Eighteen dams with a total

installed capacity of approximately 120 megawatts have been built in the
basin; an extensive flow control system has also been developed on the West
Branch by Great Northern Paper Company to enhance hydropower energy output.
Hydropower development is likely to be a volatile issue in the Penobscot
basin for the next several years.

Basinwide, development potential at both

existing dams and undeveloped sites is among the highest in New England.
However, because of the numerous, high quality competing values in many of the
basin's rivers —
natural areas —

cold water and anadromous fish, recreation, important
conflicts are likely.

Six development or redevelopment plans are currently being proposed and
more are expected in the future.

Both new dams and redevelopment projects can

conflict with other resource values; among currently controversial projects,
for example, a proposed new dam (Big Ambajackmockamus Falls) would inundate a
well utilized white water area on the West Branch, while redevelopment of an
existing dam (Bangor Hydroelectric) could affect fisheries values on the East
Branch.
In order to make intelligent resource allocation decisions regarding
potential hydropower development on the major tributaries, adequate planning
information must be compiled on the various competing uses to support
systematic analysis and evaluation of the relevant resource management
tradeoffs.

Hydropower development potential in the basin has been assessed in

a regional study by NERBC, and the state is in the process of developing
overall policies for hydropower.

Necessary next steps, recommended by Maine

Land and Water Resources Council Hydropower Subcommittee, include
identification of recreational values in the state and development of
management plans for cold water fisheries and anadromous fish restoration.
Planning should then proceed as expeditiously as possible to evaluating
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resource trade-offs and identifying the relative values to society of various
competing uses.

Mineral Extraction
Mineral extraction in the Penobscot basin consists primarily of sand and
gravel, with marginal amounts of slate and crushed stone production.

Mining

interests have recently stepped up exploration for hard metals in the state
following the discovery of major copper-zinc ore deposits at Bald Mountain in
Aroostook County.

There are also substantial peat deposits in the basin.

The major water-related problem associated with development of mining
sites, such as the one at Bald Mountain, is the discharge of process water,
pit collected ground water and precipitation, and leachate from tailings
storage.

At the request of the Governor, the Department of Conservation has

been reviewing all existing state laws and policies regarding mining, and made
recommendations of needed changes.
are:

Three major water-related recommendations

(1) that a severence tax imposed on the mineral operation be used in

part for monitoring water quality, mitigating natural resource losses
resulting from the excavation, and assisting and developing reclamation plans
for the area;

(2) that a review be conducted of all water-related statutes

and legislation be drafted that will allow for the mining operation but will
reduce impact on natural resources;

(3) that ME IF&W seek changes in statutes

in order to address problems caused by mining near rivers and streams.
Further study of all potential impacts of the mining operation could, if
conducted soon, help ensure that all effects are fully understood before
development begins.

Forestry
Forests and their associated ecological and economic values are an
important asset of the Penobscot basin.

Nearly 95 percent of the basin is

forested and much of it is managed for pulp, paper, or saw timber production.
Slightly over half of the commercial forestland is owned by private industries
such as Great Northern Paper and Diamond International Paper.
The most important forestry issues in the Penobscot basin concern trends
in forest management and use, and spruce budworm infestation.

The trend

toward more intensive forestry practices, stimulated by increasing industrial,
commercial, and energy demands, has raised concerns about the forests'
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continuing ability to meet such needs and still provide ecological and
recreational values.

Up-to-date information on the implications of changing

practices on multipurpose forest uses is limited, but soon will be more
available with completion of the USDA Decennial Forest Assessment.
Cooperation in achieving maximum use of this data should be a high priority of
state, federal, and private interests.
Spruce budworm infestation has been a major forest management problem in
the basin since the late 1960's.

Controversy over the chemical spray program

used to combat the budworm has centered on the potential environment and
public safety risks.

While less persistent insecticides are now being used

than in the past, there is still concern about the chronic effects of repeated
spraying.

Further testing and development of biological insecticides,

particularly for combatting high infestations, is needed.

Acid Rain
The basin is considered vulnerable to the potential impacts of acid rain.
Several lakes have shown increasing levels of acidity over the last four
decades and there is concern that metals and toxic inorganics may be falling
on the basin.

Further research on potential deposition impacts, the relative

significance for specific areas and types of ecosystems, and possible
mitigative measures is needed.

Water Supply
Twenty-two public water supply systems serve approximately seventy-five
percent of the Penobscot basin's population; the remaining thirty percent rely
primarily on individual wells.

Basinwide, both surface and ground waters are

utilized almost equally, although surface waters are favored by the public
systems and the several large industries that supply their own water for
processing purposes.

Compared to a daily demand of some fourteen million

gallons by public systems, industrial demand exceeds 100 million gallons per
day (MGD).
While six systems are expected to need additional supplies within the next
twenty years, including the largest, the Bangor Water District, there appear
to be sufficient potential sources to meet future needs.

The quality of

supplies is generally considered adequate to excellent, although isolated
incidents of unacceptable water quality have occurred.
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Bacterial

contamination of both public and private systems, due to recreational use of
reservoirs, land use runoff, and malfunctioning septic systems, is the most
prevalent problem.

Water Quality
Water quality in the Penobscot basin still bears the mark of many years of
poorly treated industrial and municipal waste discharges.

Most of the

150-mile main stem is classified Class C as is much of the Piscataquis River.
A combined seventeen mile stretch of the West Branch and main stem is not
expected to meet a Class B-2 classification, even when secondary treatment is
in place at the remaining discharges —

Millinocket and East Millinocket.

In

this stretch, a heavy accumulation of organic sediment from past industrial
and municipal discharges continues to degrade the river.

Much of the main

stem is returning to acceptable quality, however, as a result of improved
waste treatment.

All of the largest industries have installed secondary

treatment systems and six municipal discharges are in the process of
installing secondary treatment.
The degree to which nonpoint sources have degraded water quality in the
basin cannot be easily determined, but the most serious of these sources
appear to be on-site waste disposal systems, agricultural runoff, and timber
harvesting operations.

On-site system problems in the basin are most often

caused by older systems and those located in floodplains and close to lake
shores; water quality problems associated with agricultural and forestry, both
fairly widespread activities, have been the result of improper management
practices.

Flooding
Compared to many river basins in New England, flooding is a relatively
minor problem in the Penobscot.

Damages have occurred primarily in the

basin's larger towns such as Bangor, Orono, Old Town, and Dover-Foxcroft.
Flooding has usually resulted from heavy spring rains, although winter storms
have also contributed.

Ice jam flooding has also been a recurring problem in

four adjacent towns along the Piscataquis River —
and Howland.

Milo, Medford, Maxfield,

The basin's average annual damages due to flooding total

approximately $114,000 (1972 dollars) and NERBC rated the basin a moderate
priority (based on rankings of low, moderate, high, and top priority) for the
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implementation of flood damage reduction programs.
At present, no flood damage reduction projects are planned in the basin.
Most of the communities participate in the FEMA National Flood Insurance
Program.

There is concern that federal budget cutbacks for detailed flood

insurance rate mapping will jeopardize future eligibility for federally
assisted projects and insurance protection in many basin communities, and
delay development of hydrologic information needed to support flood plain
management efforts.

Biologic Resources
Due in large part to its remote location and relatively undeveloped state,
the Penobscot basin is a rich biological resource, supporting big game such as
moose, black bear and deer; high quality cold water fisheries such as
landlocked salmon and trout; and restored runs of Atlantic salmon.

The best

cold water fisheries are in the upper basin in rivers such as the East and
West Branches.

Atlantic salmon presently migrate as far as the East Branch

and into most of the tributaries below such as the Piscataquis and the
Mattawamkeag.

All of these resources represent a highly important economic

asset for the basin.
Threats to the Penobscot's cold water and anadromous fisheries, as well as
to important natural features such as waterfalls, gorges, and Whitewater
segments, are increasing as a result of hydropower development.

Development

potential, notably for new dams, is greatest on rivers with the best of these
biological values.

Cold water and anadromous fish management plans covering

minimum flow and fish passage requirements, as well as identifying unique
resources, are needed to help guide decisions about hydropower development.

Recreation
Some of Maine's most significant recreational resources are located in the
Penobscot basin.

Baxter State Park, more than 200,000 acres in size and

including Mt. Katadin, is located in the north-central part of the basin.

The

East and West Branches of the Penobscot attract thousands of whitewater
canoeing and rafting enthusiasts every year, and high quality cold water and
anadromous fisheries, most notably landlocked and Atlantic salmon, are found
throughout much of the basin.

The recreational value of the basin's many

rivers is indicated by the sixteen segments of rivers (totalling over 360
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miles) that have been found to be potentially eligible for inclusion in the
national Wild and Scenic River System.

Great Northern Paper Company, the

major landowner along the West Branch, has proposed donating about 7,000 acres
of conservation easements (75 miles of river valley) to the state, as an
alternative to state or federal designation as "wild and scenic."
The value of a number of river segments is in part based on their
freeflowing character.

New dams in particular, such as the proposed dam at

Big Ambajackmockamus Falls on the West Branch, can eliminate or greatly
decrease the attractiveness of river segments for recreation.

The Land and

Water Resources Council Hydropower Subcommittee has proposed that segments
which provide unique recreation opportunities or natural values be identified
and that strategies be developed to protect them from incompatible hydropower
development.

Navigation and Port Development
The 27-mile tidal stretch of the Penobscot River below the Bangor Dam is
used as a transportation route by commercial, fishing, and pleasure vessels.
Bucksport and the combined facilities of Bangor-Brewer- Orrington are the
major commercial ports on the river and are among the state's five largest.
The principal commodities at Bucksport, the larger of the two, are petroleum
and liquid sulfur; at Bangor-Brewer- Orrington, it is petroleum products.
Together, the two ports account for approximately eight percent of Maine's
total tonnage.
While some private development is likely at Bucksport, further port
development in the state is expected to take place largely at locations other
than those on the Penobscot.

Similarly, only a very limited amount of

maintenance dredging is planned for the river in the foreseeable future.
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3.0

PLANNING SETTING

3.1

Physical Setting

The Penobscot River basin, with an area of approximately 8,750 square
miles, is the largest river basin lying wholly within Maine and the second
largest in New England, being exceeded only by the Connecticut River basin.
Its area covers approximately one quarter of the state, extending to a maximum
length of about 125 miles and a maximum width of about 115 miles.

A principal

physiographic feature of the central part of the basin is 5267-foot Mt.
Katadin, the state's highest peak, situated in 200,000-acre Baxter State Park,
the state's largest public recreation area.

There are several large

impoundments in the basin, as well as a diversion into the East Branch of
headwaters from the Allagash River in the St. John basin, via man-made lakes
Allagash, Chamberlain, and Telos.

Geology
The majority of the basin is located in the New England Upland
physiographic region, with moderate to gentle slopes interspersed with
occasional mountains or monadnocks of resistant rocks.

Structurally, it is

composed of metamorphic bedrock, principally shale, slate and schist folded to
form complex geologic structures and intruded by resistant granitic and
igneous material.

The principal lowland in the basin is located along the

valley of the Penobscot main stem.

It is characterized by low relief with

hills generally rising to 300 to 400 feet.

Divides at the perimeter of the

valley reach elevations of 600 to 800 feet.
The northernmost reaches of the White Mountain physiographic region form a
band of high rugged relief across the upper basin.

This region is

characterized by irregular uplands with granitic mountains ranging from 2,000
to over 5,000 feet.

Evidence of volcanism is also found in this region.

Bedrock delineations throughout the basin trend in a NE-SW direction.
The surficial geology of the basin is primarily the result of glacial
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erosion and deposition, and marine sedimentation.
glacial till and stratified drift.

The basin is blanketed by

In the highlands the till is often

exposed, whereas in the valleys it is generally buried under marine deposits.
Areas underlain by marine clay deposits are characterized by poor drainage
which has resulted in the formation of a number of bogs and swamps throughout
the basin.

Eskers composed of sorted sands and gravels are located along the

main stem and most of the tributary valleys and comprise the major surficial
aquifers in the basin.

The majority of the lakes in the basin are the result

of glacial scouring of bedrock formations.

Hydrology
On an annual basis, precipitation in the Penobscot River basin averages
approximately 41 inches, ranging from a minimum of 38 inches in the
Mattawamkeag sub-basin to a maximum of 45 inches in the Piscataquis
sub-basin.

As shown in Figure 1, the distribution of precipitation is fairly

uniform throughout the year.

Annual snowfall throughout the basin varies from

approximately 60 inches in the southern, coastal region to an excess of 100
inches in the headwaters of the East and West Branches of the Penobscot
River.

The water content of the snow cover is released during the spring

freshet, and often amounts to an average of six to eight inches of water over
the entire basin, and ten or more inches over the upper areas of the basin.
The average annual runoff throughout the basin is about 1.7 cubic feet per
second (cfs) per square mile, equivalent to approximately 22 inches per year,
or 55 percent of the mean annual precipitation.

The Piscataquis sub-basin is

an exception, in that runoff averages 1.8 cfs per square mile, or 25 inches
per year.

Over 40 percent of the runoff occurs in the months of March, April

and May with the remainder being rather uniformly distributed thoughout the
rest of the year.
There are numerous lakes and associated dams in the basin, with a total
lake area of approximately 250,000 acres (Atlantic Salmon Commission, 1963).
The two largest lakes, Chesuncook Lake (26,200 acres) and the Pemadumcook Lake
Chain (18,300 acres), are both located on the West Branch.

Total usable

storage in the basin amounts to nearly 1.6 million acre-feet, and is primarily
located in the watersheds of the East and West Branches, and the Piscataquis
river.

Over 80 percent (1.3 million acre-feet) of this storage is located in

the West Branch watershed and is regulated via a system of fifteen dams, all
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Streamflow Data
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Morrison Brook near
Sebac Corners

4.37

7.57

(cfs)
-

99

2360

39

38

75

95

5

19

20

.04

575

-

-

Sebec River at
Sebec *

327

628

11400

2

34

-

Pleasant River
near Milo

324

704

28600

15

48

-

Piscataquis River
at Medford *

1160

2331

60100

99

192

80

Penobscot River
at West Enfield *

6670

11730

153000

1630

3500

78

Passadumkeag
River at Lowell

299

501

5680

5

46

78

Kenduskeag Stream
near Kenduskeag

178

319

6400

1#*

* flow regulated above station
** minimum daily flow

1.9

96

Source: SPO, NERBC (1974)
USGS (1975)
Note: See Map 2 for location
of gaging stations
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owned and operated by Great Northern Paper Company (GNP).

This storage is

used in the production of electricity at GNP's pulp mills in Millinocket and
East Millinocket.

Another ten percent of basin storage is located in the East

Branch watershed and is controlled by Bangor Hydro-Electric Company for the
benefit of its facilities along the main stem.
The hydrology of the basin has also been altered in the headwaters of the
Penobscot East Branch/ where flows from several lakes can be diverted from the
Saint John River basin by a lock and dam which was constructed in 1841 to
increase water levels for log driving purposes.

Although log driving no

longer takes place/ the dam is still in operation/ and water from Telos/
Chamberlain/ and Allagash Lakes can be discharged into either the Penobscot or
Saint John River basins.

The Penobscot has received all of the flow for the

last thirty to forty years (Bangor Hydro Personal Communication, 5/81).

East

Branch flow is also regulated at Grand Lake Matagamon via an agreement between
the Department of Inland Fisheries and Wildlife and Bangor Hydro-Electric
Company, in which the latter has agreed to maintain an instantaneous minimum
flow of 150 cfs.

Finally, a 1911 court decree has proportioned flow levels at

the Stillwater and main stem of the Penobscot for all stages of water
discharge.
The net effect of storage and flow regulation in the upper branches of the
basin is to moderate the discharge throughout the lower basin.

For example,

when comparing the average natural and gauged flows for the month of April, it
is evident that the presence of adequate storage in the upper basin has
reduced natural flow by 15,000 cfs, thus reducing potential flood waters.
During the month of August, however, when natural river flow has been low, the
effect of upstream storage releases has been to increase flows from the 4000
cfs level to approximately 7000 cfs.
Large supplies of ground water in the Penobscot River basin are obtained
from eskers, well stratified formations of sand and gravel deposits located in
hydraulic continuity with bodies of surface water.

The quality of ground

water is generally satisfactory, although ground waters are harder and more
mineralized than the basin's surface waters.

Hardness is below 50 ppm in most

areas, but may be as high as 150 ppm in the Patten-Island Falls area.
content in the Monson-Brownville area may be excessive.

16

Iron

3.2

Socioeconomic Setting

The Penobscot River basin is predominately rural, with a permanent
population in 1980 of about 165,000 people.

Although the basin covers

approximately one-quarter of the state, it contains only 15 percent of the
population and has an average density of 19 people per square mile.

Over half

of the minor civil divisions that make up the basin are unpopulated.
The distribution of population and economic activity in the Penobscot
basin reflects the importance of the region's forests.

The northern basin is

largely undeveloped, owned by private timber interests since the 1850s, and
primarily managed for timber production.

It serves as a resource base for

forest-related industries that grew up in the central and southern basin in
the 1800s, at Bangor, Millinocket, Dover-Foxcroft, and Lincoln.

These towns

were located on the Piscataquis and main stem Penobscot Rivers, to take
advantage of the river flow for transportation and power for the pulp and
paper industries.
Although the older manufacturing centers of Dover-Foxcroft, Bangor, and
Millinocket have lost population over the last decade, surrounding towns and
most other towns in the basin have continued to grow (see Figure 2).

Tables 2

and 3 show relative trends in population and employment for larger towns and
regions of the basin.

The overall rate of population growth in the basin has

been almost equal to that in the state between 1970 and 1980.

Total

employment is rising, and unemployment rates have declined in Penobscot and
Piscataquis Counties, and are now lower than the state average.

As indiated

in Table 4, median household income is higher than the state average in
Penobscot County, but lower in Piscataquis and Aroostook Counties.
Manufacturing, particularly of lumber and wood products, continues to be
the major employer in the central part of the basin.

For example, over 50

percent of the work force around Millinocket is employed by Great Northern
Paper Company.

However, Bangor and Bucksport to the south have more

diversified economies.

Bangor, the largest city in the basin with 30,000
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Table 2.

Population , 1960, 1970, 1980

1960

1970

%

1980

%

179,323,175

203,211,926

13.3

226,000,000

11.2

Maine

969,265

992,722

2.5

1,123,560

13.1

Penobscot River
Basin

148,223

148,451

0.2

164,944

11.1

Aroostook

106,064

94,078

-1 1.3

87,220

- 7.3

Penobscot

126,346

125,393

- 0.8

126,883

1.2

17,379

16,285

- 6.3

16,723

2.7

Bangor

38,912

33,168

-14.8

30,010

- 9.5

Brewer

9,009

9,300

3.8

8,413

- 9.5

Millinocket

7,453

7,742

3.9

7,475

- 3.4

Old Town

8,626

8,741

5.0

7,429

-15.0

Orono

8,341

9,989

19.8

6,321

-36.7

Hampden

4,583

4,693

2.4

5,151

9.8

Lincoln

4,541

4,759

4.8

4,968

4.4

Dexter

3,951

3,725

- 5.7

4,232

13.6

Bucksport

3,466

3,756

8.4

4,194

11.7

Dover-Foxcroft

4,173

4,178

0.1

4,102

- 1.8

Orrington

2,539

2,702

6.4

3,080

14.0

Herman

2,087

2,376

13.8

3,076

29.5

United States

Counties

Piscataquis
Towns
(larger than 3000)

Source: US Doc (1960, 1970, 1980)
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Employment and Unemployment

Table 3

Total Employed
1975

1979

% change

Unemployment Rate
1975

1977

1979

Counties

Aroostook

33,170

32,882

-1.0

10.9

11.3

11.4

Penobscot

48,120

57,307

19.1

8.7

7.6

6. 7

6,350

7,115

12.0

7.8

7.6

6.7

34,100

37,700

10.6

8.1

7.7

6.5

Central Penobscot

3,030

3,450

13.9

6.2

5.3

5.2

Dover-Foxcroft

5,540

5,810

4.9

10.9

8.7

4.4

900

1,370

52.2

15.9

9.8

6.2

East Millinocket

4,600

4,860

5.7

5.3

5.5

3.8

Lincoln-Howland

4,210

4,960

17.8

10.6

8.9

6.4

Falls

2,220

2,440

9.9

10.1

6.6

8.3

Maine

391,100

452,770

15.8

9.4

8.3

6.9

Piscataquis

Labor Market
Areas

Bangor-Brewer

Greenville

Millinocket-

Patten-Island

Source:

ME Bureau of Manpower Affairs

Table 4.

Household Income,

Counties

Total
NHI

Aroostook
Penobscot
Piscataquis

$482,656
839,385
107,182

Maine

6,685,008
Sources

1979

Median
Household
NHI
$13,792
16,212
14,543
15,479
Sales Management Magazine,
Survey of Buying Power, July, 1980

people in 1980, serves as a regional employment and service center.

As

indicated in Table 3, the Bangor-Brewer labor market area provides over half
the jobs in the basin.
The basin also provides recreation opportunities for thousands of visitors
each year.

Baxter State Park and a variety of scenic lakes and rivers are

located in the northern basin.

Seasonal visitors swell the population around

Bangor, Dover-Foxcroft, and Lincoln in the southern basin, sometimes as much
as 3,000 people in individual towns.
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3.3

LAND USE

Nearly 95 percent of the Penobscot River basin is forested, with over half
of such lands being owned by private timber industries (see Section 4.9).
Urban land uses have historically been concentrated in the few industrial
centers along rivers in the lower and central basin.

As discussed above,

there is some recent expansion of urban development, including seasonal
residences and facilities, outside the older industrial centers, but still
primarily in the southern portion of the basin.

In the north, there are few

changes in land ownership patterns or prospects for new permanent development,
although access to the woods for recreation purposes is improving with
increased construction of permanent roads by timber interests.
As with other non-forest land uses, agricultural land in the basin is
limited, and concentrated in the southern portion.

The far northeastern part

of the basin does extend into the potato growing belt of Aroostook County, and
there is also some dairy and potato farming in sections of Piscataquis County
east of Dover-Foxcroft.

However, over three-quarters of the basin's farmland

is located to the south in Penobscot County, with the most intensively farmed
areas being in the Kenduskeag watershed northwest of Bangor.

Dairy and

poultry operations are evident, and crops include potatoes and corn silage,
and to a lesser extent blueberries and vegetables.
Paralleling regional trends, farming in the basin has declined in recent
decades and seme land has been converted to other uses.

Since 1964, the

number of farms in the basin has declined by over 50 percent, and the area of
cropland has decreased by about one-third.

It can be noted, however, that

losses of agricultural land were sharpest before 1974, and that trends have
become more stable since then (US DOC, 1964, 1974, 1979).

23

Figure 3
STATE OF MAINE
ORGANIZATION CHART OF STATE GOVERNMENT
B ased a n E le c tiv e o r A p p o in tiv e

L in e o l A u th o rity

M a jo r S ta le A g e n cie s

ro

Source:

ME SCORP, 19 7 8

3.4

Institutional Setting

Almost all of Maine's natural resource agencies regulate or manage water
and related land uses, except the Maine Geological Survey in the Department of
Conservation, the State Planning Office, and the Office of Energy Resources
which are primarily data-gathering and policy-forming agencies.

Land and Water Resources Council
The Maine Land and Water Resources Council, established by Executive Order
in March of 1976, was charged with the responsibility of (1) developing a
resource management system which integrates and coordinates activities of
various state, federal and local agencies; (2) identifying high priority land
and water resource problems and recommending management strategies; and (3)
developing administration policies on reports, plans and issues affecting
natural resources.

The Council's thirteen members are:

the commissioners of

the Departments of Conservation, Environmental Protection, Marine Resources,
Inland Fisheries and Wildlife, Agriculture, and Transportation; the heads of
the State Development Office and the Office of Energy Resources; the Director
of the State Planning Office; the Vice President for Research and Public
Services, University of Maine, Orono; a State Representative; a State Senator;
and the Chairman of the Regional Planning Commission Directors Association.

Coastal Program
Maine's Coastal Program represents another comprehensive planning and
management effort.

Approved by the Office of Coastal Zone Management, U.S.

Department of Commerce in September 1978, the program has received $1.2
million of Section 306 Program Implementation funds under the federal Coastal
Zone Management Act (PL 92-583).

The primary goal of the Coastal Program is

to achieve a balance between conservation and development in the coastal area
that will satisfy the short and long term social, economic and environmental
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needs and aspirations of the people of the State of Maine.

Maine's coastal

area is defined as all coastal towns on tidewater and the sea, and indcludes
10 towns in the basin with riverfront areas below the Bangor dam.
The lead agency for implementing Maine's Coastal Program is the State
Planning Office (SPO) with the Office of Coastal Management (OCM) providing
the core staff.

The Program addresses two broad concerns; resource

protection/conservation and resource development/management.

The first aspect

focuses on pollution, the conservation of wildlife habitat, fisheries
management, wetlands, scenic beauty, shoreland development, and the siting of
subdivisions and other large-scale development.

The second aspect concerns

port development, tourism and recreation, and the cumulative impact of
small-scale development.

The overall goal of the program is to achieve a

balance between conservation and development in the coastal area that
satisfies short-term and long-term social and economic needs of the state of
Maine.
The Maine Coastal Program consists of three major elements:
o

policies - one set of policies, drawn from existing state laws, defines
priorities for the coastal area and helps Maine satisfy federal Coastal
Zone Management Act requirements by showing that the state has laws to
guide development and conserve the environment.

A second set of

policies guides program funding and administration;
o

core laws - eleven pieces of existing legislation enable Maine to meet
federal requirements for controlling certain activities and protecting
environmentally sensitive areas; and

o

funding - provides the strength for program implementation and will be
used to support a wide variety of action projects at all levels of
government with special emphasis on local resource planning and
management projects.

Land Use Regulation Commission (LURC)
The LURC consists of seven public members appointed by the Governor, and
is responsible for planning, zoning, and processing applications for land use
activities in the state's unorganized townships and plantations (see Map 4).
Three general land use districts have been established —
management, and protection —

development,

each allowing various land use activities.

district is further broken down into subdistricts.

In a development district,

residential and/or commercial and industrial activities are allowed; in a
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management district, commercial forestry and agricultural activities are most
suitable; and in a protection district, because development could harm
natural, historic, or recreational resources, most large scale development
activities are prohibited and special conditions must be met before a variety
of other activities are allowed.

Sub-State
Significant sections of Aroostook, Penobscot, and Piscataquis Counties,
small portions of Hancock and Waldo Counties, and a remote, unsettled section
of Somerset County overlap the basins boundaries (see Map 3).

County

authority over natural resources is not particularly strong, but the county is
often used as the basic unit for data collection and analysis, such as for
socio-economic data.

One significant county-based activity is the Soil and

Water Conservation District program administered by the U.S. Department of
Agriculture.
The Penobscot Valley, Northern Maine, and Hancock County Regional Planning
Commmissions serve areas of the basin (see Map 4).

These agencies provide

member municipalities with technical services in water quality, economic
development, recreation, and land use planning.

They are strictly advisory

agencies and depend on state and federal funding (augmenting member
contributions) to maintain their programs.
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4.0

WATER RESOURCES ASSESSMENT

4.1

WATER SUPPLY

Water supplies in the Penobscot basin are generally sufficient to meet
both public and industrial water demands.

However, localized quantity and

quality problems do exist, and much remains to be learned about the extent and
quality of ground water sources supplying public and private wells.

Current Demands
Twenty-two municipal systems in the basin serve 35 communities,
approximately 120,000 people or 75 percent of the basin population (see Map 5,
Figure

S-l and Table S-2).

Most of these systems depend on surface water

supplies, principally lakes and ponds.

Total average daily use is

approximately 13.7 million gallons per day (mgd) drawn primarily from the
southern basin.

The remaining 25 percent of the population resides in more

rural areas and relies principally on private wells.
The pulp and paper industry is the major industrial water user in the
basin, requiring about 100 mgd (see Table S-l).

Great Northern Paper Company,

the single largest water user in the basin, obtains its supply from the West
Branch of the Penobscot.

Other industrial users include the food processing,

textiles, leather, and wood products industries, most of which depend on
private surface water supplies.

Some industries, especially small operations,

rely on public water supply systems and account for approximately 1.0 mgd of
public systems demands (PVRPC 1974 ).
Little information is available on agricultural demand in the basin.

The

1954 NENYXAC report estimates agricultural use in 1954 at 0.3 mgd during the
growing season.

Total farmland in the basin has decreased over 70 percent

since 1954 and agricultural use of water has probably declined similarly.
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T a b le S - l .

Pulp and Paper Industry W ater Use

Company

Location

Great Northern Paper Co.
Lincoln Pulp & Paper Co.
Owens Illinois, Inc.
Diamond International Corp
Eastern Fine Paper Co.
St. Regis Paper Co.
TOTAL
Source:

Average Daily
Water Use (mgd)

Millinocket, E Millinocket
Lincoln
Old Town
Old Town
Brewer
Bucksport

21.0
12.0
96

50.0
12.5
0.250
24.0
0.639
-____ 16.0
- 103

Paper Industry Information Office (1978)

Water Supply Needs and Potential Sources
Public Supplies.

Most of the public supply systems in the Penobscot River

basin have adequate supplies to meet anticipated demands into the year 2000
and beyond.

The six systems that do anticipate the need for future supplies

are doing so for various reasons, including inadequate quantity for Brewer,
Brownville, Monson, and Bangor (PVRPC, 1974).

Several municipal systems will

also need additional storage, distribution and pumping facilities.

The 1974

PVRPC report stressed that interconnecting local supply districts to form
regional systems should be considered in the lower basin as a means of
providing more reliable service and reducing operating costs.
Several communites such as Corinth are presently without public systems
and are expected to need to develop such systems within the next decade.
The Bangor Water District is the largest public water supply system in the
basin, serving 34,000 people.

It is expected that Bangor will need to develop

additional supplies, as present maximum use approaches the 7.1 mgd safe yield
of Floods Pond (SPO, 1978b).

The Bangor Water District has proposed

constructing a dam on Floods Pond, which would increase the water level one
foot and increase safe yield to 9 mgd, and pumping from Spectacle and Beech
Hill Pond, both of which are already controlled by the Water District.

These

ponds are located in the Maine Eastern Coastal River basins and their use by
the Bangor Water District would represent a diversion into the Penobscot
basin.

Increasing the capacity of the system may also encourage industrial

development in the area; the existing system discourages industries with
demands greater than 0.5 mgd.

A NEWS study assessment of the future demands
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of the Bangor area (including Bangor, Brewer, and Old Town) indicated that the
region's present water supply capacity, 11.9 mgd, will not be sufficient to
meet anticipated industrial demands of 12.4 mgd in 2000 and 16.9 mgd in 2020
(CE, 1973).

Municipal supplies in the basin's other southern communities

appear adequate (SPO, 1978b).
Industrial Supplies.

Information on future demands in the self-supplied

industrial sector is limited.

The NAR study estimated that basin-wide

industrial withdrawals in the year 2000 will fall between 406 and 457 mgd with
the pulp and paper industry remaining the principal user.

The NEWS study

estimated self-supplied demands in the Bangor area at 22.1 for 1980, 27.9 for
2000 and 36.5 for 2020 (CE, 1973).
Bucksport may need to develop additional water supply sources in light of
proposed industrial developments (SPO, 1978b).

If the proposed Central Maine

Power fossil-fuel plant is built on Sears Island, the Searsport Water District
will have to develop an additional water supply source.

Construction of a

reservoir on Main Stream in Stockton Springs has been proposed.

A filler

treatment plant would also be required.
St. Regis Paper Company in Bucksport has proposed plant expansion which
would increase its water intake from Silver Lake.

Silver Lake is fed by

Alamoosook Lake and Toddy Pond, and a potential conflict exists with camp
owners on these lakes concerning lake level fluctuations.

Both lakes have

gradually sloping shorelines and consequently a one-foot drop in water level
may cause as much as a 10 foot recession of the shoreline (SPO 1978b).
Pesources.

Basin water supplies are abundant and sufficient to meet the

basin's present and near future demands, although more information is needed
on the extent of ground water aquifers.

Lakes and ponds supply most of the

municipal systems which serve about two thirds of the basin's population.

Use

of riverine sources is limited by poor water quality, but as quality improves,
they may again be considered as a source of supply.

Supply Contamination
The quality of public water supplies in the basin is, on the whole,
adequate to excellent.

However, isolated incidents of unacceptable quality

are indicated by high levels of bacteria, turbidity, color, and iron and
manganese (DHS/DHE 1978, SPO 1978b).

Bacterial contamination is the most

prevalent problem, caused by malfunctioning subsurface disposal systems,
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Table S-2

Company

Estimated
Population
Served
(July, 1981)

M ajor or Municipal Type Public W ater Supply
Systems and Problems

Communities
Served

Water Supply
Source

Safe
Yield
(MGD)

Average
Daily
Use
(MGD)

Maximum
Daily
Use
(MGD)

Storage
(million
gallons)

Treat
ment

Conservation
Measures

Main Stem Sub-basin
Bangor Water
District

40,000

Bangor, Clifton,
Eddington, Veazie
Hampden, Hermon
Orono

Flood's Pond

7.1

4.8

6.5

Brewer Water
District

9,000

Brewer, Eddington
Holden, Orrington

Hatcase Pond
Bangor (aux.)

2.0

1.06

1.5

Howland Water Dept.

1,624

Howland

Piscataquis River

Lincoln Water
District

5,000

Lincoln

G.P. Wells

3.0

0.899

1.0

1.0 S
0.5 P

None

Old Town Water
District

9,900

Old Town, Milford
Bradley, Indian
Island

G.P. Wells

2.81

1.05

1.2

2 S

A, B,
F,G

Orono, Veazie

G.P. Wells,
Bangor W.D.

0.6+

1.2

1.5

1.7 S

A,F

M

Winterport

Wells,
Lower Brook

0.15

0.5

0.05

0.2 S

A, F

M

Brownville Jet

Gravel-packed well.
Dug well

0.09

0.2 R

None

M

Brownville

Driven and drilled wells

0.044

0.065

0.25 R

None

M

0.44

0.720

0.684 R

A

M

0.283

0.^90

1.5 R

A,B

0.3 R

A

M

A ,F

M

Orono-Veazie Water
District

18,000

13.9 S

2.5 S
0.05 R

0.07

A, B, 1

M

A ,B ,1

M

A
M

U>
Winterport Water
District

910

Piscataquis Sub-basin
Brovmville Jet.
Hater District
Brownville Water
District

7,300

500

Dexter Water Works

3,100

Dexter

Lake Wassookeag

Dover-Foxcroft
Water District

4,100

Dover-Foxcroft

Salmon Pond

Greenville* Water
Company

2,000

Greenville

Big Squaw Pond
Shadow Pond

Guilford-Sangerville*
Water Company

2,400

Guilford

G.P. Well
Bennett Pond (aux.]1

Milo Water District

2,500

Milo

Sebec River

Monson

5 Wells

Monson Water Dept.

473

11.0

0.100

2.16+

Unknown
0.03+

0.220

0.258

0.037
0.024

1 S

0.425

0.4+ P

A

0.035 R

None

M (Partial)

Orlan d Sub-basin

Bucksport* Water
Company

2,500

Bucksport

Silver Lake,
Alamoosook Lake (aux)

1.0

0.206

0.40

0.317 S

A,B,C,F

M

Mattawamkeag Sub-basin
Danforth Water Dist.

600

Danforth

Dug Wells

0.045

0.5 R

None

Island Falls*
Water Company

970

Island Falls

Dyer Brook

0.155

0.55

0.75 P

A,F

Patten Water District

675

Patten

Drilled Wells

0.042

0.180

0.005 T

None

Orrington, IMC
Plant

Purchase from
Bangor, Well

1.12 S

A,F

0.26

M (Partial)

Sourdnahunk Sub-basin
Hampden Water
District

4,300

Well: 0.5

0.35

West Branch Sub-basin

OJ
Ln

Millinocket*
Water Company

8,000

Millinocket

Ferguson Pond

Northern* Water Co.
(now E. Millinocket
Water Works)

2,500

E. Millinocket

G.P. Wells

* - Investor-owned company.
A
B
C
D
E
F
G

-

Chlorination
Other Chemical
Filtration
Coagulation
Sedimentation
Flouridation
Removal Plant

Unknown

1.13

1.1

1.5

0.64 S

A,B,C,F

0.542

0.825

0.247 S

A, F

Source:
R - Reservoir
S - Standpipe
T - Tank

M - Metering

M

M (Partial.)

Me DHF, 1981

contamination of open storage reservoirs, and recreational use of reservoirs.
Sanitary surveys are underway by Maine's Division of Health Engineering's
Department of Human Services to identify sources of contamination of public
supplies•
Some private well supplies are also threatened by contamination.

This

contamination is caused primarily by malfunctioning or antiquated septic
systems and runoff from feedlots and agricultural fertilizers.

The problem is

exacerbated by the presence of shallow ledges and unsuitable soils and the
proximity of septic systems to well borings.
Two other contaminants common throughout the state are corrosives and
trihalomethanes (THMs).

All water supplies from surface sources and a large

number of ground water sources have some degree of corrosives present.

Little

is known of the level of corrosion in state water supplies because testing for
corrosives had not been required until this year.

New testing required by the

EPA will allow the state to evaluate the severity of this problem, if indeed a
problem exists in Maine.
THMs are formed by the combining of chlorine, a disinfectant commonly used
in many municipal water supplies, and naturally forming organics such as humic
acid.

THM has been identified as a carcinogenic chemical if present in large

amounts.

Originally, municipal systems supplying a population of over 75,000

(there is only one in Maine) with high levels of THMs were required to treat
the water.

Recently, the standard was lowered to systems supplying over

10.000 individuals.
Approximately thirty systems in Maine have been identified as having high
levels of THM (over 100 ppb).

Of these 30 systems, about 10 supply over

10.000 individuals.
Two techniques are available to control high THM levels.

A filter plant

can be installed that takes out organic acids before the chlorine is added.
This is often not a feasible alterative because of the high cost (at least
$250,000) of filter plants.

A second choice is to stop the use of chlorine as

a disinfectant and substitute other, generally more expensive, disinfectants
such as chlorine oxide.
Ground Water Contamination.

Investigations into existing and potential

ground water contamination are just beginning in Maine.

The Maine Department

of Environmental Protection, Division of Solid Waste Management, completed a
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program in 1979 which looked into contamination from thirteen solid waste
disposal sites throughout the state.

The Department of Transportation is

locating sand and gravel aquifers and determining if road salt storage sites
are near these aquifers.

The Me DEP, Division of Oil Conveyance is looking

into reports of underground tank leakage.

Old gas and fuel oil storage tanks

may be a major contamination problem because of the difficulty in locating
abandoned tanks.

It is estimated that fuel tanks have a useful life of

approximately 20 years before rotting and leakage could begin.
Radon gas, a natural by-product of uranium breakdown, occurs in areas
where the bedrock contains pegmatites and other high grade metamorphics.
is only considered a potential health hazard in private wells.

This

Public supply

systems receive aeration that allows the radon gas to escape into the air.
Preliminary studies of ground water in areas of Maine with granitic bedrock
have indicated radon levels which are 100 to 300 times higher than the once
proposed national standard of 500 picocuries/liter.

A study of the extent and

cancer correlation of radon levels in the state by the Land and Water Research
Institute (University of Maine/Orono) is currently underway.
Arsenic has been considered a potential contaminant in the Eastern Coastal
basins where it was commonly used on blueberry barrens.

Generally werever

iron is found there is some arsenic present as the two tend to occur together
geologically.

Arsenic is not considered a problem in the state, however.

Of

the thousands of samples processed by the Maine Public Health Lab only three
were found to have levels of arsenic above the public health standards
(Department of Health Engineering, personal communication, 7/81).

Statewide Concerns.
The major planning problem for water supply in Maine is the protection of
its ground water resources.

In addition to private wells, there are many

small utilities relying solely on ground water sources.

The state has

completed inventories of significant surficial and bedrock aquifers for its
populated coastal areas.

These inventories show the location, relative extent

and composition of aquifers and their relationship to surface streams.
inventories have been performed on the state's less populated interior.

Few
In

addition, the state would like to expand its ground water quality and quantity
monitoring program.
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The state is also interested in investigating those activities which have
sufficient potential for ground water contamination and determining
appropriate performance standards for such activities.

These activities

include disposal of sludge, animal manures, agricultural wastes and
pesticides, the storage and handling of petroleum products and hazardous
wastes, mining and quarrying activities.
While water supplies in Maine are generally abundant and of good quality,
the state believes there is a role for water conservation.

Parts of Maine

have experienced water supply shortages during low precipitation periods but
little drought contingency planning is being done.

The state has recently

adopted an "Emergency Response Plan," and would like to expand its technical
assistance role to include drought emergency planning.

A recent "Emergency

Response Plan" adopted by the state may assist in this area.
Another problem for water utilities is the Public Utilities Commission's
(PUC) policy on granting rate increases.

Inflation and energy prices have

increased the cost of supplying water and delays in granting rate increases
hinder effective supply management.

The PUC is drafting a rule to implement a

bill passed by the Legislature a few sessions ago which would allow an annual
five percent contingency allowance increase in water revenue to offset rising
costs.

This annual increse should allow the utilities to fund leak detection

and repair programs and other supply management programs to improve operating
efficiency.

Most charters establishing the utilities do not permit them to

cover operating costs by borrowing money so that some supply management
options have not been implemented because of scarce revenues.
Lastly, the state would like to see an assessment of water use.
Competition for in-stream water among hydropower development, recreation,
water supply, and other uses will increase dramatically in the next decade.
The state would like to collect detailed data on overall water use in the
state (not just for public water supply) and the costs and benefits of these
uses, and determine which uses should take priority.
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Table S-3

Summary of Plans and Programs - Water Supply

p l a n n in g

Federal
U.S. Army Corps of Engineers, Section 22 Planning Assistance to S t a t e s : Under Section 22 of the Water Resources
Development Act (PL 93-251) the Corps of Engineers provides planning assistance to states in the preparation
of comprehensive plans for the development, utilization and conservation of water and related resources.
Regional
New England River Basins Commission, Water Supply Conservation P r o g r a m : A region-wide review of water supply
and water conservaton needs recently initiated by NERBC in cooperation with the states. Ma ine is a
participant in the study and will include in the study effort identification of the full range o f water
supply problems that now exist or can be anticipated within Maine river basins; determination o f which of
these problems should appropriately be addressed through federal and state action; and preparation of
recommendations for resolving such problems.
State
Maine State Planning Office,
Maine Coastal Area Water Supply and D e m a n d : A gualitative analysis of public
and private water supply conditions in coastal towns, from Kittery to Calais.
Maine Geological Survey, National Water Use P r o g r a m : A cooperative federal-state program designed to collect,
store and disseminate water use data to complement data on availability and quality of the nation's water
resources.
Primary objectives are (1) to account for the water used throughout the United States; (2) to
organize the data collected so that it may be retrieved and used at the national, regional and local levels;
3) to manage the program so that the data will be uniform in guality; and (A) to provide the necessary
information to be able to update and make projections of future water reguirements. USGS is the federal
cooperating agency.
Gravel Aquifer M a p p i n g : Continuation of a cooperative pr ogram with US G S and OEP to map surficial deposits and
sand and gravel aquifers (areas likely to yield significant quantities of water to wells) at a scale of
1:50,000 for the inhabited areas of Maine.
Twenty-one of the maps have already been published; the
remaining are expected by June, 1981. Additional work will involve locating primary recharge areas, flow
patterns, and areas of contamination within these surficial aquifers.
A bedrock aquifer mapping program is
also conducted at a low level of activity.
Maine Department of Human Services, Division of Engineering, Training P r o g r a m : The Division of Health
Engineering with funds from EPA's Safe Drinking Water Pr ogram contract with either the Maine Water Utilities
Association or the New England Water Works Association offering training programs.
These programs cover
general hydraulics, pump maintenance, corrosion control, and other aspects of water supply.

REGULATION
Federal
Environmental Protection Agency - promulgation of Safe Drinking Water Ac t Standards.
Power to designate
aquifers for special protection.
Under Resource Co ns ervation and Recovery Act, issues guidelines for the
management of landfills that endanger existing or future ground water supplies.
State
Maine Department of Human Services, Division of Health En gi neering - responsible for enforcement o f drinking
water regulations in Maine pursuant to the federal Safe Drinking Water Act and the Maine Safe Dr in ki ng Water
Act. Administers the State Plumbing Code which regulates the location and installation of on-site
wastewater disposal systems.
Department's Bureau of He al th requires that all public wells be protected
within a radius of 300 feet.
Maine Public Utilities Commission - approves the construction of new, or the expansion of existing, public
water supplies systems.
Local
Maine Communities (organized) - administer and enforce the Land Subdivision Act. Act requires that all
subdivisions (division of a tract or parcel of land into three or more lots within a five-year period) be
approved by the municipal planning board (or municipal offices).
Before granting approval, it must be
determined that the subdivision will not cause undue air and water pollution, not cause erosion or unsafe
highway conditions, and will have a sufficient water supply and adequate sewage disposal facilities.
The
communities also enforce the Mandatory Shoreland Zoning Act.
FUNDING
Federal
Small Business Administration - loans to privately-owned community water systems with revenues not over
$2,000,000 per year.
U.S. Department of Housing and Urban Development - Community development block grants can be used for
improvements to publicly-owned community water systems.
U.S. Department of Commerce, Economic Development Administration - grants and loans for construction of public
facilities needed for long-term economic growth. Can be used for construction and improvement of public
water systems.
U.S. Department of Agriculture, Farmer's Home Administration - grants and loans of up to 50* for installation,
repair, improvement, or expansion of water systems in rural towns (population iess than 10,000) with
financial need. A 1978 agreement between FrrHA and EPA is giving priority consideration to rural communities
that need to improve their water supply facilities to meet Safe Drinking Water Act standards.
U.S. EPA, Safe Drinking Water Act Fund - provides funds for Division of Health Engineering to conduct training
progrms for water supply superintendents.
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4.2

WATER QUALITY

Streams
Stream quality in the Penobscot Basin runs the gamut of legal
classification from A to D (see Table Q-l).

In general, the outer extremes of

the basin contain the cleanest waters while the quality falls as the main stem
passes through the heavily industrialized centers of Millinocket and
Bangor-Brewer.

The only Class D water is a seventeen mile segment from the

confluence of Millinocket Stream with the main stem to Weldon Dam.

From this

stretch until the mouth of the Penobscot River around Verona Island, the river
is classified as C waters.
The Maine Department of Environmental Protection (Me DEP) plans to design
a new water quality classificaton system during the coming year.

Because of

this proposal, no active analysis of existing water quality in the state is
bein pursued presently.
Many Critical Water Quality Problem Areas (areas not expected to meet 1983
Fishable/Swimmable goals) have been identified by the EPA, totaling 31 miles
of the Penobscot River.

An excess of solids and fecal coliform along with low

dissolved oxygen were cited as the major water quality problems.

Sources of

the pollution are industrial and municipal discharges in the Millinocket area,
with numerous examples of combined sewer overflows.
The ME DEP identified the approximately seventeen mile stretch of river
passing through the Millinocket area and ending at Weldon Dam as a Water
Quality Segment.

These Segments are portions of a river not expected to meet

to legal classification even after all point sources have met Best Practical
Treatment (BPT).
Because of the heavy accumulation of bacterial cellular and other
materials along this segment, no abatement action is planned until this source
of high oxygen demand is stabilized.
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Industrial and commercial point source discharges are much more prevalent
in the Penobscot River Basin than municipal wastewater treatment plant
discharges.

Reported industrial and commercial discharges exceeded an average

of 336 MGD (DEP, 1981).

Largest volumes among the DEP licenses were Great

Northern Paper Corp. in Millinocket (114.0 MGD) and in East Millinocket (50.0
MGD), Bangor Hydroelectric Co. in Veazie and Milford (75.74 MGD total), and
Diamond International Corp. in Old Town (27.4 MGD).

Both paper company

discharges are at BPT employing secondary treatment with activitated sludge.
Bangor Hydro Co. discharges only cooling water.
Municipal treatment plants in the basin total more than 7 MGD with a ME
DEP licensed flow of 15.64 MGD.
exceed their licensed flow.

None of the individual plants are reported to

Development of more than half a dozen new

treatment plants are included in the Construction Grants State Project
Priority List.

Among this list is Brewer (Step 1 - Planning), Bucksport (Step

2 - Design), Howland, Dexter, Patten, East Millinocket, Bangor, and Hampden
(all Step 3 - Construction).
At this writing, the status of future funding for the Municipal
Construction Grants Program is unresolved.

The proposed federal budget would

reduce FY 82 funding to half of the present (FY 81) level.

At the same time,

ME DEP has revised the method of assigning priority to proposed wastewater
treatment facilities in the state to focus on "the public health hazard
created by the wastes or the use of the waters to which wastes are
discharged " (Me DEP, 1981),

As a result, priorities previously established

for FY 82 and beyond have been revised.
82 active list.

No towns in the basin are on the FY

The towns of Dover-Foxcroft (Step IV), Guilford-Sangerville

(Step III), and Veazie (Step IV)) are on the extended FY 83-85 list.

Lakes
All Great Ponds in the Penobscot River Basin are classified as GP-A (see
Table Q-l).
ten acres.

Great Ponds are defined by the ME DEP as all lakes and ponds over
Recent legislation raised the classification of Pushaw Pond in Old

Town and Brewer Lake from GP-B to GP-A.
The major priority now needs to be the protection of existing quality
(Personal Communication, Me DEP, 4/81).

Regulation and assistance designed to

reduce degradation and slow down cultural eutrophication may be needed for
sensitive lakes.
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Table Q-l.

W ater Classifications

River and Stream Water Duality Standards
Stream
Classification

Parameter

Water Uses

Standard

A

Recreational Purposes
Water Contact Recreation
Water Supply (after treatment)
Fish 4 Wildlife habitat

Dissolved Oxygen
Fecal Coliform

^ 75* Saturation
£ 20 per 100 ml

B-l

Recreational Purposes
Water Contact Recreation
Water Supply (after treatment)
Fish 4 Wildlife habitat

Dissolved Oxygen

i

Recreational Purposes
Water Contact Recreation
Water Supply (after treatment)
Fish 4 Wildlife habitat

Dissolved Oxygen
Fecal Coliform
Chromium

Recreational Boating and Fishing

Dissolved Oxygen

Fish 4 Wildlife habitat

Fecal Coliform

Power Generation
Navigation
Industrial Process Waters
(after treatment)

Dissolved Oxygen
Fecal Coliform

B-2

C

D

Fecal Coliform
Chromium

7596 Saturation or
5 ppm
£ 60 per 100 ml
£ 50 ug/liter

^ 60 * Saturation or
> 5 ppm
£ 200 per 100 ml
< 50 ug/liter

)£ 5 ppm (unless
naturally occurring)
but in no case <4 ppm
< 1000 per 100 ml

> 2 ppm
numbers which will
not cause undue
health hazard

•No waters within coastal zone are classified as D.

Great Ponds and Lakes Water Quality Standards

Class

Water Uses

Parameter

Standard

GP-A

Recreational Purposes
Water Contact Recreation
Water Supply (with disinfection)
Fish 4 Wildlife habitat)

Fecal Coliform
Phosphorus con
centration

£ 2 0 per 100 ml
< 1 5 pp billion

GP-B

Recreational Purposes
Water Contact Recreation
Water Supply (after treatment)
Fish 4 Wildlife habitat

Fecal Coliform
Phosphorus con
centration

£ 60 per 100 ml
£.50 pp billion
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Marine Water Quality Standards

Class
55~

Water Uses
Water Contact Recreation
Fishing
Harvest and Propogation of
Shellfish
Fish 4 Wildlife Habitat

Parameter
Oissolved Oxygen
Fecal Coliform

Standard
minimum 6 ppm
median number
14 per 100 ml

S81

Water Contact Recreation
Fishing
Harvest and Propogation of
Shellfish
Fish 4 Wildlife Habitat

Oissolved Oxygen
Fecal Coliform
Shellfish Area
Nonshellfish Area

minimum 6 ppm
median number
14 per 100 ml
43 per 100 ml

S82

Water Contact Recreation
Fishing
Harvest and Propogation of
Shellfish
Fish 4 Wildlife Habitat
Industrial Cooling 4 Processing

Dissolved Oxygen
Fecal Coliform
Shellfish Area
Nonshellfish Area

minimum 6 ppm
median number
14 per 100 ml
43 per 100 ml

SC

Water Contact Recreation
Fishing
Harvest and Propogation of
Shellfish
Fish 4 Wildlife Habitat
Industrial Cooling 4 Processing

Dissolved Oxygen
Fecal Coliform
Shellfish Area
Nonshellfish Area

minimum 5 ppm
median number
150 per 100 ml
300 per 100 ml

SO

Fish Migration
Industrial Cooling 4 Processing
Navigation
Power Generation

Dissolved Oxygen
Fecal Coliform

3 ppm
numbers which will
not cause undue
health hazard

•No State waters have been classified as SO
N.B. This system of water quality classification is to be redesigned by the ME DEP
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New Brunswick

Table Q -2.
Legal
Classification

W ater Quality Problem Areas
Stream Miles V i o l atin g Water
Quality St andards
Water Quality
Not Ex pe c t e d to
Segments*
Me e t 1983 B-2 Go als

Problem^

C a us ed

17

2, 5

M- M i l l i n o c k e t
E. Mi ll i n o c k e t
M e dw ay

Brewer-Bangor

2

2, 6

CS-Bangor
Br ew er

Bangor is sep
arating as become
ecomincally
feasible;
Brewer-separated
storm collecter
system is being
installed

Old Town, Milford

1

2, 6

C S - O l d To wn

Milford-separate
sanitary intercepters installed

Howland

1

2, 6

CS-Howland

Stormwater inten
sifies oroblem

Lincoln

1

2, 6

CS-Lincoln

Extensive storm
water system has
been installed
and efficiently
maintained

Piscataquis

Do ver- Foxcroft

1

2, 6

C S - D ov er Fo xc ro ft

Separate collecter
system is proposed

Pleasant

Br ownville

1

2, 6

CS-Brownville

Penobscot
Est.

Bucksport

1

2, 6

CS-Bucksport

1

2, 6

C S - I s l a n d F a ll s

4

2, 5, 6

I

L oca tion

River

Mi llin ocket Strm
to W ald on Dam

Penobscot

Ma tt awamkeag Island Falls
Millinocket
Stream
TT
1.
2.
3.
4.
5.
6.

Millinocket

D

17.4

Pr ob lem
T . Cause
hazardous ma terial
I - industrial discha rg e
solids
M - municipal d i s c ha rg e
eu trophication potential
CS - combin ed se wer d i s c ha rg e
salinity, pH
dissolved oxygen
‘water quality segments are st r e t c h e s wh ere
fecal co lifo rm
river will not meet its legal cl as s i f i c a t i o n
even after secondary trea tm en t o f w a st es

Source:

ME DEP, 1981
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Solutions/Comments

Increased acidity appears to be another growing problem facing Maine
lakes.

Studies on some Maine lakes have shown a decrease in summer pH levels

from approximately 6.8-6.9 in 1937 to under 6.0 in 1974 (UMO, 1981).

Marine Waters
Only a small portion of the Penobscot River Basin has direct contact with
ocean waters.

Contact with marine waters is restricted to the tidal estuary

extending from Verona and Hampden to the Bucksport-Penobscot town boundary.
This estuary is classified as SC waters (see Table Q-l).
Major sources of pollution that cause concern in tidal and marine waters
are oil spills from shipping or drilling accidents; dredging spoils containing
PCBs, heavy metals, oil and grease; and "straight pipe" discharge.
A major cause of concern resulting from oil spills is the increased number
of hydrocarbons remaining in the water column after oil has dispersed or been
cleaned up.

These hydrocarbons can remain intact for twenty years.

A high

concentration can interfere with the reproductive ability of adjacent marine
life.

Now, with drilling near Georges Bank scheduled to begin soon, many have

voiced deep concern over the potential h a m drilling could have on this rich
fishing area.
As a result of a recently completed ME DEP survey of the entire Maine
coastline; action by the Me DEP has begun to eliminate the "straight pipe"
discharges.

Non-Point Sources
Pollution from twelve categories of non-point sources occurs to one degree
or another with the Penobscot River basin.

These categories include:

agriculture, silviculture, construction, mining, private waste disposal,
petroleum products, municipal treatment plant sludge, septage, industrial
waste, solid waste, urban stormwater, and industrial stormwater.

The

following discussion is a summary of the Penobscot River basin 208 planning.
Agriculture.

Agricultural activities are fairly widespread in the

Penobscot River basin.

The prime agricultural area is located in central

Penobscot County, particularly in the Corinth-Exeter-Corinna area.

The major

activities in this area are dairy and potato faming.
Manure handling and disposal is a significant problem in most areas of the
region.

In a random survey of six percent of the dairy f a m e r s in Penobscot
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Table Q-3
Town

# of untreated
Outfalls

* Comb in ed Sewer
Condition

Combined Sewers
Co mb in ed
Overflows

Bangor

80*

good

combined: A
stormwater: many

Brewer

70

fair
overall

sanitary: none
10* (A x
stormwater: unknown dilution)

poor

combined: 7

Brownville

100

Bucksport

100

Pe nobscot River

Major: 6
others private

un known

stormwater inte ns if ie s pr oblem Penobscot
Piscataquis River

poor in
places

3

un known

a fairly e x t e ns iv e st orm
Penobscot River
sewer s y st em h a s be en installed
and ef fi c i e n t l y ma in tained

none

un kn ow n

separate sa ni ta ry interceptors Penobscot River
installed in 1980

100

good

75

good

Source:

Pleasant River

poor

Milford

100

stormwater is not co ns id er ed
a problem

stormwater m a g n if ie s an
already s e ri ou s problem,
co ns truction pr op os ed

65

Sangerville

district is in st alling
Penobscot River
separate s t or m co ll ec to r system

none

Lincoln

100

un kn ow n

Denobscot
Ke nd us ke ag Rivers

combined: 16

100

Patten

22* (one at
district is s e p a ra ti ng
treatment plant) combined se we rs as it be comes
ec on omically feasible

fair to
poor

Howland

Orono

Water Body Af fe c t e d

combined: 17

90

Dover-Foxcroft

Comments

Pi sc ataquis Ri ver

town has e x t e n s i v e st or mwater Penobscot River
collector s y s t e m but pr oblem
with co mb in ed se wer still exists

adequate

7

un known

new plan w o u l d le ave ex isting
sewer as s t or m dr ai ns

Fish Stream

serious pr o b l e m ex is ts

Piscataouis River

ME DEP, 1981

Table QName of
Tr eatment Plant

4.

Treatment
Process

Municipal Wastewater Treatment Facilities
Flow - MGD
License
A c tual Fl o w
Fl ow
(1980 average)

Receiving Wa ter

Classifica ti on

Sewer

Ma in Stem
Bangor

1

9.0

6. 18

Penobscot Ri ver

C

0

Brewer

2

3.03

N/A

Penobscot Ri ver

C

C

Old Town

2

1.7

0.87

Penobscot Ri ver

C

C

Orono

2

1.8A

N/A/

Penobscot River

C

S

2

0.7

Inactive

15.6A

7. 05

Penobscot
Ho usin g Auth.

(Old Town)

Key
1
2
3
A

=
=
=
*

primary treatment
secondary treatment
combined sewer
separated sewer

Source:

ME DEP, 1981
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Co mments

Table Q-5.

Industrial & Commercial Point Source Discharge Licensees
C l as s i f i 
cation

Volume
(MGD)

Licensee

Location

Receiving
Water

Main Stem
Astroline
Petroleum

Bangor

Pe no bs co t River

C

ATC Petr oleum

Penobscot River

C

ATC Petr oleum

Pe no bscot River

SC

Pe no bscot River

C

C o ol in g water

75.7

Total of 3 Discharges

Co ol in g water

1.03

Total of 5 small
discharges

Bangor Hydro Co.

Veazie

Type of Di scharge

Bang or H y dr o Co.

Milford

Pe no bscot River

C

Brad ley School Dept.

Bradley

Otter St ream

B-l

Ca sc o Fish Hatchery

M i l e Brook

B-l

Chev ron USA Inc.

Pe no bs co t River

C

Storm Ru no ff

Remarks

Curdle and Casing
Oil Co.

Lincoln

Ma tt an aw co o k Strm

C

St orm R u no ff

Di among Int'l. Corp.

Old Town

Pe nobscot River

C

P r oc es s Wa te r-Paper
co oling wa ter F i lt er
backwash

27.A

At B P T ; secondary with
activated sludge

East e r n Fine Paper

Brewer

Pe no bscot River

C

Co oling Water
F i lt er Ba ck wa sh

5.68

Process water treated
at Brewer Plant

Pe no bscot River

sc

Cold Stream

8-1

Ha tc he ry Di sc ha rg e

7.2

AT BPT; requires set Mine
only

Penobscot Ri ver

C

El den Corp.

Enfi eld Fish
Hatchery

Enfield

Fors ter Mfg. Co.

License expired

Fort Kn o x State Pk.

Prospect

Pe no bscot River
Estuary

SC

Getc hell Brothers
Inc.

Brewer

Pe nobscot River

c

Co ol in g Water

Penobscot River

c

S t or m R u no ff
Tr eated Pr ocess

Gu lf Oil Co.

0.A32

IMC Chemical Group

Orrington

Pe nobscot River

c

Irving Oil Corp

Bangor

Penobscot Bay

SB-2

L inc oln Pu lp 4
Paper Co.

Lincoln

Penobscot River

C

Tr eated pr ocess su mp
13.5
co nd ensers co ol in g wa ter
ba rk leachate

M a ine Dept. Mental
H e alth 4 Corr.

Bradford

W. Branch Dead
Stream

B-l

Tr eatment Pl ant
Outflow

0. D2

M a in e School Adm
Di stri ct 31

Howland

Penobscot River

C

M e dw a y School Dept.

Medway

Penobscot River

B-l

Penobscot River

C

Pr ocess Wa te r-Paper

16.0

M o bi l Oil Co.
Pe nobs cot Nursing
Home, Inc.

Penobscot

Pe no bscot Tide
waters

SA

Roy Brothers Oil Co.

Old Town

Penobscot River

C

St. Re gis Paper Co.

Bucksport

Penobscot River

SC
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19.0

At B P T ; secondary with
activated sludae

At B P T ; secondary
with activated sludae

TftBLE Q - 5 :

Location

Licensee

S t . Regis Paper Co.

Alton

Texaco Inc.

MA JO R INDUSTRIAL AN D CO M M E R C I A L P O I N T SOURCE
DISCHARGE LI CE NS ES

Re ce iv in g
Water

Classification

C o st ig an C reek

B-l

Pe no bs co t River

C

Type of Di sc ha rg e

Volume
(MGD)

Remarks

0.3
License Expired

Webber Oil co.

Bangor

Pe no bscot River

c

Webber Tanks Inc.

Bucksport

Pe no bs co t River

SC

webbver Tanks Inc.

Bucksport

Pe no b s c o t River

c

Orland RB
Craig Brook Nat.
Fish Hatchery

East Orland

C r a i g Br ook

B-l

Ha tc he ry D i s c ha rg e

4.33

At 0 P T ; requires settling
only

west Branch RB
Gr eat Northern
P a per Corp.

Millinocket

M i ll in oc k e t
St ream

0

P r oc es s Wa te r - P a p e r
co oling w a te r filter
backwash

43 .0
65 . 0
6.0

At B P T ; se co nd ar y with
activated sludge

Great No rthe rn

E. Milinocket

W. Br anch
Pe no bs co t Ri ver

0

Process W a te r- Pa pe r
co oling wa ter

30.0
20 .0

AT BPT, se condary with
activated sludge

Mi llin ocke t Water Co. Millinocket

Unna me d Tr ibutary

B-l

Fi lt er ba ck w a s h

0. 105

Pi scat aaui s RB
Gu il fo rd Industries

P i sc at aq u i s

c

Pr ocess wa te r - t e x t i l e s 0.6

Ke nd us ke a g Stre am

002

Sa ni ta ry tr ea tm en t

Guilford

Kend uskeag RB
Mo sh e Mayerowitz

St orm R u n o f f

Matt aw a m k e a q RB
Island Falls Starch
Co.

Island Falls

W. Branch
C
M a t t a w am k e a g River

Lee Academy

Lee

M a t t ek eu n k Stre am

C

MS AO 25

Staceyville

W. Branch
Mo l u n k u s Stream

B-l

Source:

P r oc es s wa te r- s t a r c h
Mod

ME OEP, 1981
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0.222

Will treat wi th municipl

At B P T ; secondary with
activated Sludge

County, the Penobscot County S&WCD found that 44 percent of 157 dairy farmers
spread manure on frozen or snow covered ground.

Also, a number of dairy

operations stockpile manure adjacent to small brooks and streams allowing
spring snow melt and runoff to carry contaminants into surface waters.
However, the amount of nutrients actually heading ground and surface waters as
a result of improper manure management is difficult to determine.
In the Penobscot basin, 45 percent (or 12,600 acres) of all cropland
requires some form of conservation measures to reduce erosion to tolerable
levels that allow for regeneration of the soil (about three tons/acre/year).
An estimated fifteen percent of the eroded soil actually reaches surface
waters.

A significant portion of the nutrients from fertilzers, manures, and

farm chemicals which reach surface waters are attached to eroded soil
particles.
The use of chemicals (fertilizers, herbicides, insecticides, and
fungicides) is widespread throughout the agricultural areas of the region,
primarily on row crops with small amounts used to boost hay or pasture
production.

Again, the amount of chemicals reaching surface and ground waters

is difficult to ascertain, but one indication is fish kills.

No fish kills or

other evidence has been found in recent years that can be directly related to
chemical use in the region.
Silviculture.

It has long been acknowledged that some wood harvesting

practices are often the source of water quality problems.

However, the Forest

Harvest Practices Survey (1978) developed by the Land Use Regulation
Commission (LURC) and the Maine Bureau of Forestry was the first attempt to
document these problems in Maine.
In the analysis, 405 wood harvesting sites were surveyed, including fifty
sites in the organized townships of the Penobscot Valley 208 region.
(Information for unorganized townships, in LURC jurisdiction, was not separated
out from statewide data.)

The percentage incidence of problem cutting areas

in the Penobscot Valley (28 percent) was higher than the statewide incidence
for either organized townships (24 percent) or unorganized townships (22
percent).

The survey indicated that all documented water quality problems

resulted from the transportation phase of logging operations.

Two methods

specifically sited were stream fording and mechanized skidding.

However, data

also indicated that the water quality problems associated with wood harvesting
are not as signficant as those from other sources in the region.
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On-Site Waste Disposal.

Contamination of ground and surface water by

improper treatment of raw sewage is a significant nonpoint source of pollution
in localized areas of the Penobscot basin.

Concentrated residential

development on floodplains, incorrect installation of disposal systems, other
poor soils, or land shores has been responsible for nuisance conditions,
especially during wet seasons.
Potential for problems of this type has been reduced significantly since
passage of the revised Maine State Plumbing Code in 1972.

However, in

villages where older residential development is concentrated on poor soils,
the problem remains serious.
There are three types of subsurface sewage disposal problems in the
basin:

small residential clusters or mobile home parks with concentrated

development on unsuitable soils; around lakes prized as scenic and
recreational resource; and in individual disposal locations.
Petroleum Products.

Disposal of waste oils has been a problem at garages

and industries, but this is diminishing due to waste oil recycling.

The

recycling effort produces a heavy industrial fuel oil for which there is a
good market.

The recovery rate of spilled oil in the region had steadily

increased between 1975 and 1977 to 65 percent due to better equipment and
increased proficiency of personnel.
Treatment Plant Sludge.

The potential effects that disposal of sewage

sludge may have on water quality are similar to those of septage, although
sludge is likely to contain fewer harmful micro-organisms since it has been
stabilized to some extent.

Also, dewatering of the sludge reduces the chances

of runoff from land disposal sites, which would contaminate surface waters.
Of the five municipalities with sludge disposal programs for their
wastewater treatment plants, two have potential problems that could affect
water quality.

The site used by the City of Brewer, the Brewer Sanitary

Landfill, has not received approval by the DEP and if application were made,
it is not expected that approval would be given.
from the nature of soils and drainage in the area.

The potential problems stem
The Orono municipal

landfill, although not violating state law, has potential problems due to the
surrounding wetlands and poor soil quality.

The town of Orono presently

disposes sludge at a composting facility in Old Town.
Two potential problems exist among the five industrial sludge disposal
programs in the basin.

St. Regis Paper Company in Bucksport has a system of
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dewatering primary and secondary sludge, mixing in bark, and then landfilling
on adjacent company land.
treatment.

Leachate is collected and pumped back for secondary

This system is "grand-fathered", predating Maine's Site Location

Law and, therefore, is not required to receive DEP approval.

The Island Falls

Starch Company's secondary treatment sludge is lagooned and landspread without
dewatering.

The site has not been approved and the potential exists for

surface and groundwater contamination.
Septage Disposal.

Present septage disposal in the Penobscot 208 region

includes disposal at wastewater treatment plants and land spreading.

There

are currently eight state approved land disposal sites in the region including
one privately owned/management site, four town owned/managed sites, and three
sites owned/managed jointly by towns and private septic tank cleaning
services.

Three wastewater treatment plants (Bangor, Brewer, and Orono) are

used for septage disposal on a limited basis.
The greatest volumes of septage in the Penobscot 208 region are generated
in the "suburban" towns surrounding Bangor, Brewer, Orono, and Old Town, but
nearby sewage treatment plants will not take septage from most of these towns.
Mining.

Extensive deposits of sand and gravel are located in the

Penobscot 208 area.

Excavation of these materials is the largest mining

activity in the region.

The major problem associated with mining and

extraction in the area is erosion and sedimentation.

However, these

operations are generally located in well-drained eskers and kame terraces
which usually are able to contain erosion and sedimentation.
Construction.

Highway or road construction is the most significant

construction activity affecting water quality through sedimentation.

Isolated

cases of sedimentation, usually from small scale projects, have been reported;
however, construction siltation is not considered a significant or widespread
problem.
Industrial Waste.

In 1978, ME DEP sent out a questionnaire to industrial

firms concerning their solid wastes and disposal practices.

Of the firms

responding, nine in the Penobscot River basin were identified as producing
significant volumes of waste with potential for water contamination.

Five of

the nine firms land filled their wastes; the others either buried, burned
dumped or recovered their wastes.
Municipal Solid Waste.

A brief description of each town's solid waste

disposal methods is available in the Penobscot Region 208 report and in the
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corresponding 303(e) report.

Below is a summary of disposal methods for the

region.
Of the 84 towns listed, 18 (21 percent) have received variances to
continue open burning.

Most of these towns have populations under 1,000 and

are unable to bear the expense of establishing a sanitary landfill or have
made agreements with neighboring towns to use theirs.

One town, East

Millinocket, uses a cone burner to dispose of its municpal waste.

Eight sites

(15 percent) are in violation of DEP regulations and must meet these
regulations or find a new site.

Seven sites (13 percent) need improvements.

Although several sites violate solid waste regulations, either through
location or operation, very few of these have been identified as causing
serious water degradation.
Urban and Industrial Stormwater.

Stormwater pollutants include grit and

sediment, degradable organic materials, and other chemicals.

Since treatment

of large volumes of water, often with relatively low pollutant concentrations,
is very expensive, most present day sewer systems attempt to separate
stormwater in order to provide more effective and cost efficient treatment of
sewage and industrial waste.
A number of other towns not served by municipal sewage treatment plants
may have storm drains on major highways.
Maine DOT.

These storm drains were built by the

Towns known to have such storm drains are Lee, Mattawamkeag,

Monson, Holden, Hermon, Island Falls, and Benedicta.
Industrial stormwater was not considered a significant source of pollution
in the Penobscot basin.

As with municipal stormwater, BPT is no treatment at

all except when it may contain oil or toxic materials.

For this reason,

stormwater discharges from oil storage facilities are licensed and must pass
through an oil-water separation.

Leachate from pulp mill bark piles is

licensed and must be monitored for BOD although no treatment has been required
to date.

Hazardous Wastes
Little information is available on hazardous wastes in the State of
Maine.

The Oil and Hazardous Material Control Division of the Department of

Environmental Protection was formed last year to regulate the disposal of
hazardous wastes in Maine.

In September 1980 Me DEP completed the "Initial

Hazardous Waste Survey Report:

Findings and Analysis."
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The five industries with the largest generation rates were Leather (65
percent), Utilties and Military Installations (11 percent), Chemicals (9.7
percent), Electrical Machinery (6.8 percent), and Fabricated Metals (2.2
percent).
The state is working towards the development of a comprehensive management
plan for hazardous wastes.

Part of this plan will prohibit the importation of

out-of-state wastes, regulate more strictly the in-state dumping of hazardous
wastes in approved, secure landfills, and require that every Maine industry
account for all chemicals used from delivery to disposal (Downeast, 1981).
Although problems resulting from hazardous waste contamination of ground
and surface water have not been as widespread or dramatic as in other states,
incidents are not unknown.

A few years ago, the chemical pollution of

domestic wells in East Gray caused health problems for the majority of 40
families in the area.

It was discovered that, between 1974 and 1977, several

organic solvents such as trichlorothylene and trichloroethane had been spilled
or leaked on the glacial outwash plain.

The wells were abandoned and the

municipal system extended its lines out to supply the affected families with
uncontaminated water.
During the spring of 1980, it was discovered that millions of gallons of
hazardous chemicals had been dumped at the Saco landfill.

Many of the drums

may have come from New Jersey, New York, and Massachusetts, as well as local
industries.

This discovery opened up the possibility of other illegal dump

sites existing in Maine.
Superfund.

The so-called Hazardous Waste "Superfund" (the Hazardous

Substance Response Trust fund) is money allocated by the US EPA over a period
of five years through a combination of taxes levied against chemical
manufacturers and federal appropriations.

The fund is intended to remedy

uncontrolled hazardous waste sites which are contaminating or threateneing to
contaminate local water supplies.

The fund should work similarly to the Maine

Oil Conveyance Fund after which it is modeled.
Each state has compiled a preliminary list of sites that are felt to be
the worst hazardous waste problems.

Money for clean up theoretically has been

distributed to the most needed sites as determined on a national level.

In

actual practice it appears that each state will receive funding to remedy one
hazardous site.

Any money remaining after this is done will be distributed

according to the national evaluation of problem areas.
required to provide 10 percent of the clean up costs.
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The states will be

The Maine DEP has created a list of the top six of seven candidate sites
in the State.

Named on this list were sites in the towns of Winthrop, Sace,

Gray, Gorham, Wells, Bath, and Augusta.

The town dump in Winthrop was

recently determined to have the greatest potential for hazardous waste
contamination due to the presence of mostly nonchlorinated solvents.

Money

received from the Superfund will be used to determine conclusively if
contamination does exist by gathering data from monitoring wells.

Plans have

not yet been drawn up on how the site will be cleaned if contamination is
found.

Ground Water Quality
The most common natural ground water problem in Maine is excessive iron
content.

Iron is a nuisance, causing poor taste, staining of fixtures, and

encrustation of pipes, pumps, and tanks.

It is most common in

iron-sulfide-bearing rock units, that seem to be very numerous throughout the
coastal half of the state.

Some gravel aquifers also produce water with

excessive iron, probably because of the concentration of iron-bearing mineral
particles incorporated into the sand and gravel.
Other natural ground water quality problems include excessive hardness,
sulfur, and sodium chloride.

Hardness causes soap curd and encrustation of

pipes and especially boilers; sulfur results in poor taste, and salt makes
water unfit for most uses.
Regional variations in ground-water quality are not well-documented in
Maine because little study has been done.

However, an obvious difference

occurs in areas of limestone, such as eastern Aroostook County.

Bedrock

ground water in this area is almost always hard, compared to that from the
crystalline rocks throughout the southern half of the state.

Wells in the

thin, patchy limestone formations, such as those found in Knox County and
parts of Cumberland, Androscoggin, and Kennebec Counties, usually produce hard
water.
Some ground water in granitic rocks contains less common constituents,
including radon gas and flouride.

A few wells in varying rock types produce

ground water that is unusually high in sodium chloride.

The origin of this

salt is unknown, but may be sea water trapped in the rocks since the close of
the last glacial episode, some 10,000 to 13,000 years ago (description taken
from Ground Water Handbook for the State of Maine, Maine Geologic Survey,
1979).
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Table Q-6.
I.

Summary of Plans and Programs - W ater Quality

G O AL S AND STANDARDS
The Federal water Po ll ut io n Cont ro l Act (PL 92-500 as amended) e s ta bl is he s a goal of fishable/swimmable
duality for all the nation's navigable water by 1983.
M a i n e has de veloped standards and stream
classification systems that reflect this (Class 8-2 in M a in e) as well as standards and classi fi ca ti on s
that reflect cleaner water conditions and streams which, be c a u s e o f natural or economic conditions, are
cl assified below fishable/swimmable.
The treatment of waste discharged into navigable waters is r e g u la te d to meet standards and go als set by the
states in conformance with the FWPCA.
In general, pu bl ic t r e a tm en t facilities are re ou ir ed to apply
secondary treatment to wastes wh ile limitations from o t he r so ur ce s are based on the appl ic at io n o f best
pr acticable control technology (BPCT) by 1977 and best a v a i la bl e te ch nology (BAT) for nonconventional
po llutants by 1984.

II.

PL ANNING AND MANAGEMENT *
2
1
A.

Cont inuing Planning Process (CPP)
Planning for achieving the goals of the Federal Water P o l l u t i o n Co n t r o l A c t (PL 92-500 as amended) is
ma ndated under Section 303(e) of the Act wh ich reguires that ea c h s t at e develop a Co nt in ui ng Planning
Pr ocess (CPP) that is consistent with the Act. The b r o a d ob j e c t i v e s o f the CP P are:
1.

To assure that the necessary institutional arrangements and m a n a ge me nt programs are esta bl is he d to make
and implement coordinated de ci sions which are de si gn ed to ac h i e v e wa ter gu ality goals and standards set
forth in Section 101 of the FKPCAA;

2.

To develop a Statewide water guality assessment

River Basins Management Plans are the primary component o f the states' CPP.
For each basin, the Plans
include rankings o f needs for constr uc t i o n of wast ew at er tr ea tm en t pl ans (Sections 301, 302), effluent
limitations and compliance schedules for waste d i s c ha rg es (Sections 301, 306, 307), findings and
re commendations of areawide wastewater management pl an n i n g (S ection 208), and lake ma na ge me nt strategies
(Section 314).
The Maine Department of Environmental Pr ot ection (OEP) has pr i m a r y r e sp pn si bi li ty for de ve lo pi ng their
resp ective states CP P's and basin plans. Th e revised 303(e) for the ba sin should be cd mp le te d by late
1981.
B.

Section 208 Areawide Wastewater Ma nagement
P lan ning under Section 208 em phasizes the development o f ar ea w i d e m a n a ge me nt strategies for the control of
both point and nonpoint sources o f pollution,
under Se c t i o n 208 each governor can de si gn at e certain
areas having substantial water guality problems due to ur ba n/ in d u s t r i a l co nc entration or ot her factors
for separate planning and ma na ge me nt (areawide Section 2 0 8 planning) wh ile the remainder o f the state is
co vered in a single effort (statewide Section 208 planning).

C.

Se ction 314 Lakes Management Pr og ra m
This section authorizes federal funding for state programs d e s i g n e d to mo ni to r and maintain or restore lake
water guality.
M a in e has de ve loped strategies for ma na g i n g its lakes that include the c l as si fy in g of
lakes by trophic status (the level cf productivity for gr o w i n g aq ua ti c plants), identifying lakes with
significant water quality problems, assessing existing la ke m a n a ge me nt tools, and re co mmending future
management and restoration efforts.
Recent grants fr om EPA ha v e al lo we d states to de velop prio ri ti es for
further diagnostic and lake restoratio n studies.
These fu nds may be eliminated by pr op os ed federal
budget cuts.

0.

EP A/State Agreements
Some issues and projected accomplishments fall within mu tu al a r ea s of responsibility between EPA and the
states and are of sufficient priority to merit special attention.
Special EPA/state agreements are
developed for these issues which outline a schedule of ac co mp l i s h m e n t s and study tasks for each entity.
Grant assistance is made av ai lable through various federal pr og ra ms (including FVPCA and the R C R A ) .
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H I.

GRANTS FOR CONSTRUCTION OF TREATMENT WORKS
Federal funding is provided to the states for pl anning and constr u c t i o n o f publ ic wastewater tr eatment
facilities.
Under the 1977 amendments to the FViPCA, the states ha ve be en given respon si bi li ty for
reviewing and certifying treatment facility projects and developing a pr iority syst em th rouqh which
federal and state funds (75 percent federal, 25 percent st ate and municipal) can be administered.
A.

Special Grants and Requirements
1.

Innovative and A l te rn at iv e Technology
Communities seeking funds for wastewater treatment facilities are re au ir ed to consider the u s e of
"innovative or alternative" technologies which encourage recycling and reuse of water and waste
materials, energy co nservation and recovery, and cost reduction.
"Innovative" refers to n e w and
promising technology which has not been fully pr oven and wh ic h reduces the amount of e nergy re auir ed
for waste treatment by 20 percent.
"Alternative" refe rs to tr ea tment techniques which are different
from conventional secondary and advanced processes, such as land treatment, aquifer recharge, w a ter
reclamation, and composting.
Co sts for innovative and alterative technologies are all o w e d to e x ceed
conventional faciity costs by 15 percent and federal funding for these technologies increases from 75
to 85 percent.

2.

Individual Systems
Grants are available for privately owned treatment w o rks to serve one or more principal r e s idences or
small commercial establishments constructed prior to 1977. Pr op er ma in te na ne and op er at io n mu st be
assured and co st-effectiveness for these so lutions mu s t be more than for collection and ce nt ra li ze d
treatment.
These funds may be reduced or elim in at ed by pr op os ed federal budget cuts.

IV.

P ERM ITS AND LICENSES
A.

Se ction A02 - National Po llutant Di sc harge Elim ination Sy s t e m (NPOES)
Enforcement of Title III effluent limitations is carr ied ou t th rough the issuance of fP DES permits.
EPA and
Maine DEP jointly issue these permits for all d i sc harges into n a v igable waters on the co nd it io n that all
effluent limitations are met.
Ma jor industrial and m u n icipal d i s charges are summarized in T a b l e __ .

B.

Section 404 - Permits for Dredged or Fill Material
Under Section 404, a permit is required for any di scharge of dr ed ge d or fill material into a n a v i gable
water.
The U.S. Ar my C o rp s o f Engineers is resp onsible for pe rmit issuance although the s t ates ma y take
over the program if a similar state program is adopted.

V.

WATER QUALITY MONITORING
A.

U.S. Department of Interior, Geological Survey - ma i n ta in s gr ou nd and s urface water quality mo ni to ri nq
stations (see water Qual it y map).

B.

U.S. Environmental Pr ot ec ti on Ag ency - maintains a Na ti onal Water Qua l i t y S u r veillance Syst em (NWQSS) with
stations located in the study area, and a data ha nd l i n g syst em for w a te r quality mo ni to ri ng da ta (STORET).

C.

Ma ine Department of Environmental Pr ot ection (DEP), Di vi si on o f La ke s a n d Biological St udies - ad mi ni st er s a
volunteer water quality moni to ri ng program of Maine lakes also has es ta blished a network o f lo ng term
water quality monitoring stations throughout the state.
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SOLID WASTE MANAGEMENT
U.S. EPA - administers funds and establishes gu id el in es fer selld waste ma na ge me nt un der the Resource
Conser va ti on and Recovery Act of 1976 and the Fe deral Water Po ll ution Co nt ro l Act.
The objectives of the
guidelines and regulations are to m ana ge so lid wa ste for resource recovery or en vi ronmentally sound
disposal.
Pr otection of water resources will pr ob ab ly occur through tP DES permits for point source
pollution; and design, operation, and ma in t e n a n c e proc ed ur es for l^ S and g r ou nd wa ter pollution.
Maine DEP, Bureau of La nd Quality Control - in spects and licenses all mu nicipal solid wa ste disposal sites.

SEPTAGE MANAGEMENT
U.S. EPA - administers funding under Section 201 of the Federal Water P o l l u t i o n Co n t r o l Ac t (PL 92-500).
U.S. Farmers Ho me Administration - admi ni st er s funds for septage disposal facilities.
Ma ine DEP, Bureau of Land Quality Control - u n de r the M a i n e Solid Wa ste M a n a ge me nt Act each municipality must
provide for septage disposal.
DEP 201 c o n s t r u c t i o n gr ant review requires that sl ud ge disposal sites must
be located before funds are allocated.

LAKES PROGRAMS
Ma ine Department of Environmental Pr o t ec ti on (OEP), Di vi s i o n of Lakes and B i o l og ic al St udies - administers
Maine's Gr eat Po nds Program, under which it is g i ve n responsibility for w a t e r q u al it y management and
research on Ma ine lakes.
Programs include:
c l as si fi ca ti on by trophic status, la kes restoration
demonstration projects, and lake quality monitoring.
Partial funding is pr ov i d e d by the EPA Clean Lakes
Program (Section 31A, PL 92-500).
Maine DEP - requires advanced treatment of ph o s p h o r u s removal of all po int so ur ce d i s c ha rg es to lakes.
addition, all detergents with phosphate c o n c e n tr at io ns greater than 8. 7 X are banned.

In

Maine DEP Bureau of Land Quality Co ntrol - ad mi n i s t e r s G r ea t Pond Act, which re qu ir es pe rmits for dredging,
filling, and construction of permanent stru ct ur es on land in or ab ut ti ng lakes.

SLUOGE DISPOSAL
Controls over sludge disposal are generally d i s t r i b u t e d am ong several pr og ra ms and in clude qeneral conditions
on municipal treatment plant NPDES per m i t s an d co nd it io ns on sanitary la nd fi ll permits.
La nd disposal or
spreading o f municipal sludge is regulated.
The to xic or hazardous in du strial sl udqes are requlated
through ha za rdous substance divisions.
Th e Fe d e r a l Water Po llution Co nt ro l Act focuses additional
attention on sludge disposal by re quir in g a Se ct io n A0 2 NPDES pe rm it for d i sp os al that wo uld pollute
navigable waters.
Ma ine is formalizing its sludge ma na gement pr ogram u n d e r S e ct io n 208 o f PL 92-500.

ON-SITE SUBSURFACE DISPOSAL SYSTEMS
U.S. EPA - administers Section 201 funding for fa ci lities needs studies and c o n s t r u c t i o n in ex isting problem
areas.
Maine Department of Human Services, Divi si o n o f He al th En gi neering and LURC - a d m i ni st er the St ate Plumbing
Code, requiring a permit and design sp ec if ic at io ns for installation of any pr iv at e se we ra ge disposal
system based on soil conditions.
Maine DEP - administers the Minimum Lot Si z e Law, an d the Mandatory Sh or el an d Z o ni ng Act, wh ich control
cottage development o f lake shorelines by e s t a bl is hi ng mi nimum lot sizes an d re qu ir in g local shoreline
zoning, respectively.
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AGRICULTURAL N O PO IN T SOURCES
U.S. Department of Agriclture, Soil C o n s e r v a t i o n Se rvice - will administer F e de ra l Wa ter P o l l ut io n Control
Act funds for implementation o f 208 ap pr ov ed EMP in rural areas; administers Co ns er v a t i o n Operations
P r o g r a m through SWCOs; funds land treatment through PL 566 Small Wa tershed Projects.
Ma ine - C o unty Soil and Water C o n s e r v a t i o n Di stricts - conducted Study of No n- po in t Agri cu lt ur al Pollution
(SNAP) under Section 208 of FWPCA.
Re co mm en da ti on s addressed major pr ob le ms o f sediment, manure
handling, and agricultural ch emical use.
USDA, Agricultural Stabilization and C o n s e r v a t i o n Se rv ic e - administers A g r i cu lt ur e C o ns er va ti on Pr ogram
through SWCOs.
Small Bu sine ss Administration - a d minist er s low interest loans to small farms to co ntrol erosion and chemical
runoff, as approved by EPA.
Ma ine State Pl anning Offi ce - administer s the M a n d at or y Sh or eland Zoning Act which requires towns to adopt
shoreland zoning ordinances that meet st ate esta bl is he d mi nimum guidelines.
The or di nances regulate
mana gement activities including a g r i cu lt ur e w i t h i n 250 feet o f the normal hi qh water o f ponds, rivers or
saltwater bodies as defined.
Each c o m m un it y ad mi nisters and enforces its own sh or eland zoning ordinance
with guid ance prov ided by the D e p a rt me nt of Envi ro nm en ta l P r o t ec ti on a n d the L a n d Use Regulation
Commission.

HA ZA ROOUS WASTE MANAGEMENT
U.S. Enviro nm en ta l Pr ot ec ti on Ag en cy - a d mi ni st er s the re qu irements of the Re so u r c e C o ns er va ti on and Recovery
Ac t (PL 699) that es tablishes a tracking sy st em for toxic and ha zardous substances; St at es are
establishing their ow n programs un der EPA guidance.
M a in e DEP, Bureau of Oil and Ha za rd ou s Ma t e r i a l s C o nt ro l - in ac co rdance wi t h the RC RA (PL 699) OEP has
adopted rules identifying ha za rd ou s w a st e and e s ta bl is hi ng an interim li ce ns in g pr o g r a m for treatment,
storage and disposal facilities for ha za rd ou s waste.
Additional rules ha ve be en pr op os ed dealing with a
manifest system, transporters, and ge ne ra to r standards.
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4.3

FLOODING

Existing Conditions
The Penobscot River basin is characterized by heavily forested low relief,
mainly rolling hills and wide valleys.

Most of the principal tributaries are

well controlled, either by natural storage in the headwater lakes, or by
storage developments designed to regulate flow.

The tributaries contributing

principally to flooding on the lower part of the Penobscot River are the
Piscataquis, Mattawamkeag, and East Branch Rivers.
Flooding in the Penobscot basin usually occurs in the spring with the
combination of heavy rains, melting snow cover, and spring break-up of river
ice.

Occasional flash floods occur on the tributaries, but usually have

little effect on main stem flows.

River levels have also been raised at

various locations by the formation of ice jams.
Major damage centers are at Dover-Foxcroft on the Piscataquis, around Milo
on the Sebec River, between Old Town and Bangor on the main stem, and in
Bangor along Kenduskeag Stream.

Tidal flooding can be a source of damage as

far upstream as Bangor on the main stem.

While serious tidal floods are rare,

a surge of over ten feet in February 1976 caused over $2 million in damage in
downtown Bangor (CE, 1978).

However, the flooding problem in the basin is not

considered serious.
Ice Jam Floodings.
rivers.

Ice jam flooding is a recurring problem in the Maine

Ten communities in the Penobscot basin have experienced ice jam

flooding since January 1, 1970 (see Table F-2).
The most severe problems are in the towns of Howland, Maxfield, Medford,
and Milo.

Howland has been the hardest hit.

In January 1978, power lines

were down (leaving many homes without heat), a trailer park was flooded along
with 20-30 residences in Howland Center, and two roads were closed.

Howland,

Medford, and Maxfield are in the emergency phase of the National Flood
Insurance Program (NFIP).

Milo is in the regular phase of the NFIP and has

adopted regulations restricting development in flood hazard areas.
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Table F-l

Historical Floods

A.

Major Floods

May 1923 (flood of record), March 1936, March 1953,
December 1969, April 1973, December 1973

B.

Average Annual Damage

$114,000 (1972 dollars)

C.

Damage Centers

Old Town, Bangor, Dover-Foxcroft, Bradley, Orono

D.

inundation of 110,711 (2.2% of basin) 546 acres
built up ( 0.5% of basin)

Damage from
recurrence of 100
year flood

E. NERBC Ranking
1. existing problems
2. economic importance
3. developent pressure
4. regional priority
F.

Remaining Problems

G.

Acres of Major
Riverine Flood Plains

moderate
moderate
moderate
moderate

Kenduskeag Stream in Bangor; some lowland flash
flooding along the main stem. Federal agencies
are looking into non-structural solutions, but
this is not considered a serious problem
44,600 acres

Table F- 2 .
Community

priority
priority
priority
priority

Ice Jam Flooding
Date /Freque ncy

Stream

Piscataquis
Abbot
Piscataquis
Dove r-Foxcroft
Pleasant
Brownville
Pleasant & Piscataquis
Milo
Piscataquis
Medford
Piscataquis
Maxfield
Piscataquis
Howland
Passadumkeag
Passadumkeag
Penobscot
Old Town
______ Penobscot
Bangor
Source: Corps of Engineers, 1980
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February 1973
1/10 years
6/10 years
6/10 years
6/10 years
6/10 years
March 1973
1975

National Flood Insurance Program (NFIP)
Administered by the Federal Emergency Management Agency (FEMA), the
National Flood Insurance Program makes flood insurance available at a
reasonable cost to those living in the flood hazard area and discourages
improper flood plain development.

The program is designed to reduce public

expenditures for flood prevention and disaster relief by regulating
development in the flood fringe and restricting development in the flood way.
After FEMA delineates the boundaries of the "base" flood (one that has a one
percent chance of occurring each year), communities enter the Emergency Phase
of the program which requires them to enact minimum flood plain management
regulations.

Subsidized flood insurance is then made available for all

structures.
Once a town is enrolled in the Emergency Phase FEMA prepares a more
detailed Flood Insurance Rate Map (FIRM) for the community, based on the
history of flooding and flood problems as well as a flood boundary and
floodway map.

The FIRM map indicates where high-hazard areas are located and

the depth of flood waters to be expected in these areas should a one percent
flood occur.

If ice jams are a problem, then the map study will consider them

in calculating the flood levels.

Once these maps are completed, development

is regulated and insurance rates on new or substantially improved (50 percent
of more of the market value of the structure) structures are set at actuarial
rates based on the amount of flood risk in a particular location.

New or

substantially improved commercial or industrial structures must also be flood
proofed, while residential structures must be elevated.

Failure to comply

with the requirements of the program results in the imposition of sanctions on
the community including the termination of all federal funds for construction
in the flood hazard area, the loss of flood insurance availability throughout
the municipality, and the loss of federal disaster assistance in flood hazard
areas in the event of a flood.
In the Penobscot River basin, all but 36 municipalities, townships, and
plantations are in the emergency phase of the NFIP.

Of these 36, 16 are in

the regular phase and 20 are not participating in the program although flood
hazard areas have been identified.
The NFIP is a significant component of flood plain management in the
region, providing detailed information on flood conditions and risks as well
as insurance and regulations for new or rebuilt structures in the flood
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plain.

Thus, severe appropriation cutbacks for detailed rate mapping in PY82

and budget uncertainties for future fiscal years are of great concern, as
FIRMS have been completed for only 16 towns in the basin.

FEMA has noted that

with anticipated renewed funding in 1983, priority will be given to coastal
towns with sandy beaches that are susceptible to damage from hurricane, and
wind and wave action.

Identification will also be made of riverine towns,

thus far unmapped, with flooding potential.

Table F-3;

Flood Studies Completed

COMMUNITY

Abbot
Alton, Greenburn, Hudson, Old Town, Orono
(Pushaw Lake & Stream)
Bangor
Bradford
Bradley
Brewer
Dover-Foxcroft
Eddington
Guilford
Holden
Howland (Penobscot River)
Milford
Milo
Sangerville
Veazie
Wellington
Source:

Maine Bureau of Civil Bnergency Preparedness

SOURCE

FEMA
SCS
FEMA
FEMA
FEMA
FEMA
FEMA
FEMA
FEMA
FEMA
SCS
FEMA
FEMA
FEMA
FEMA
FEMA

Table F- 4.
modifying

flooo

Summary of Plans and Programs - Flooding

flows

Flood Control Structures and Land Treatment
U.S. Army Corps of Engineers - planning and construction of small projects (under $2 million) for flood control
and related purposes and of congressionally authorized large projects (over $2 million) for flood control
and related purposes.
USOA Soil Conservation Service - planning and construction of flood control measures on watersheds of less than
250,000 acres under PL-566 Small Watershed Projects.
Up to 100* federal funding is provided.
D a m Safety and Flood Regulation
U.S. Army Corps of Engineers - the CE has completed an inventory of all non-federal dams under the National Dam
Inspection Program and rated them in terms of hazard potential.
The inventory includes all dams over 25'
high and impounding more than 15 acre-feet of water or dams over 6' high and impounding more than 50
acre-feet of water. Using state priority lists, the CE is initiating detailed site investigations.
Federal Energy Regulatory commission - assures that licensed hy dr op ow er dams are sound, and annually inspects
licensed and license-pending projects.
Maine Soil and Water Conservation Commission - responsible for inspecting and registering private dams in the
state.

MOOIFVING THE CONSEQUENCES OF FLOPPING
National Flood Insurance Program
U.S. Federal Emergency Management Agency - administers the National Flood Insurance Program which makes
insurance available to qualified property owners to distribute the cost of flooding over time and to those
who take the risk of living in flood hazard areas.
Flood proofing is required for new or substantially
rebuilt structures in the flood hazard area.
Maine State Planning Office - FEMA has given grants to Ma ine and ot her New England states to help further the
NFIP and other flood plain management programs. Maine has us ed its grant to establish a state assistance
program for flood insurance with major emphasis on technical and planning assistance to municipalities.
Maine Bureau of Civil Emergency Preparedness - state coordinator and liaison between FEMA and communities.
Office also provides planning assistance on the technical and legal requirements of the National Flood
Insurance Program and assistance in revising or adopting Flood Da ma ge Prevention Ordinances.
Maine State Planning Office and Bureau of Civil Emergency Pr ep aredness - are working together in a joint effort.
Emergency Preparedness
National weather Service - operates a flood forecast and warning se rvice that disseminates information to state
and local authorities and the public.
Also will aid communities in developing local preparedness plans.
U.S. Department of Energy, Federal Energy Regulatory Commission - requires preparation of Emergency A c ti on Plan
for response to a Dam Failure or Impending Failure for each hydroelectric project under its jurisdiction.
Plans include approved notification procedures for the timely alert or evacuation of those persons that
would be in danger as a result of dam failure.
Maine Bureau of Civil Emergency Preparedness - relays flood forecasts and warnings from the National Weather
Service to the public and helps communities develop emergency preparedness plans for natural disasters,
including flooding.
U.S. Federal Emergemcy Management Agency - Regional Flood Hazard M i t i ga ti on Teams will be called in to create
recovery plans consistent with flood plain management objectives wi th in four weeks after a flood event.

ACCOMOOATING FLOOD FLOWS
Flood Plain Use Regulation
U.S. Federal Emergency Management Agency - administers National F l oo d Insurance Program which discourages
improper future flood plain development through community adoption o f flood plain use regulations.
Adoption
of these regulations is prerequisite to obtaining flood insurance, which in turn is a prerequisite to
obtaining federal disaster relief or direct federal financial assistance.

Maine State Planning Office - administers tne Mandatory Shoreland Zoning Act which reauires towns to adoot
shoreland zoning ordinances that meet state established minimum guidelines.
The ordinances regulate the
management and development of land within 250 feet of the normal high water of ponds, rivers, or salt water
body as defined. Any part of the 100 year flood that falls into this area is placed in the "resource
protection" zone and structures built there must meet certain setback and flood proofing reqirments.
Each
ccommunity administers and enforces its own shoreland zoning ordinances, with guidance provided by the
Department of Environmental Protection and the Land Use Re gu lation Commission.
Other Permit and Regulatory Programs - programs whose legislated co ncerns include floos plains and
flood-related hazards as one of the many concerns are listed be low in terms of administering agencies, the
legislation, and the activity or resource covered.
Corps of Engineers - Section AOA of the Federal Water Po ll ut io n Co ntrol Act; permit for the di scharge of
dredge and fill material into water bodies and adjacent wetlands.
Corps of Engineers - Section 10 of the Rivers and Harbors Act; permit for the erection of structures,
dredging and filling in tidal and navigable waters.
ME Department of Environmental Protection - Great Ponds Ac t (T.38 Sect. 422); administers a permit program
for dredging, filling, and construction of permanent structures on land in or abutting any Great Pond.
ME Department of Environmental Protection - Site Location of Development Act (T.38 Sect. 481-490);
administers a permit program for major develoment activity oc cu py in g mo re than 20 acres to mi nimize adverse
environmental impacts.
ME Department of Inland Fisheries and Wildlife - Stream Al te ra ti on Act (T.12 Sect. 7776-7780); issues
permits for dredging, filling, or construction of permanent structures in, on, over, or adjacent to, and
affecting rivers and streams, including contiguous wetlands.
Flood Plain Acquisition
U.S. Federal Emergency Management Agency - Section 1362 of the Na ti on al F l oo d Insurance Act provides for the
acquisition of high risk, substantially damaged and insured properties.
Recently funded by Co ng re ss — $5.4
million. None of this money is currently slated for use in Maine.
National Park Service - the Land and Water Conservation Fund Act provides funds to states for 50* of the cost
of purchasing outdoor recreation areas and could be applied to flood hazard properties acquisition if they
are purchased primarily for recreational purposes. Funding is uncertain.
FLOPPING INFORMATION ANO RESEARCH
U.S. Army Corps of Engineers - compiles and disseminates information on floods, flood damage potential, and
general criteria for guidance on federal and non-federal interests in the use of flood plains.
Conducted a study of historical ice jam flooding in Maine, NH, Ve rmont in 1980 which identified pr ob le ms and
possible solutions.
USOA Soil Conservation Service - conducts flood hazard analysis to aid local communities in land use planning
and regulation.
U.S. Federal Emergency Management Agency - as part of the National Fl ood Insurance Program, FEMA develops Flood
Insurance Rate Maps that identify the 100 year flood plain in co mmunities and set actuarial flood insurance
rates so that the community can enroll in the regular phase o f the program.
U.S. Geological Survey - maintains stream gauging stations and co mp ut es the frequency and routing of flood
surges.

FLOOO PLAIN MANAGEMENT POLICIES
U.S. Water Resources Council - in 1976, issued A Unified National Pr o g r a m for Fl ood Plain Management - which
stressed the need to consider a full range of flood plain ma nageent programs, from structural solutions
(such as flood control dams) to nonstructural solutions (such as regulation of flood plain land us e or flood
proofing structures).
The Program also sought to coordinate flood plain management efforts at all levels of
government, and assigned a lead role to the states.
U.S. Water Resources Council - drafted procedures for implementing Ex ecutive Order 11988 on Flood Plain
Management (1977).
The Executive Order stated that federal support of flood plain development shall be
avoided whenever practicable, and adverse impacts associated wi th oc cupancy and modification of flood plains
shall be avoided to the extent possible.
Section 73 of the Water Resources Development Act of 1974 - di rects federal flood management agencies to
consider nonstructural as well as structural solutions to flooding problems and authorizes federal
cost-sharing for a minimum of 80 percent of nonstructural pr ojects co sts (comparable to the funding level
for structural projects).
New England River Basins Commission - Regional Policy Statement on F l oo d Pl ain Management (1978) defined
management objectives:
preservation and enhancement of the natural and beneficial values of flood plains;
promotion of wise use of the flood plains; and shifting of mu ch o f the cost of flood plain use to those who
create flood damage risk by occupying the flood plains. The policy statement also defined management
responsibilities for each level of government. The federla role wo uld be to develop consistent flood plain
management policies and to support state flood plain management ac ti vities throucfi financial and technical
help.
The states are given the lead role in developing and di recting a management program that meets the
above objectives and that makes financial and technical as si stance available to local communities for flood
plain management
Maine Governor's Advisory Committee on Coastal Development and Co ns er v a t i o n - coastal flood damage policy

4.4

BIOLOGICAL RESOURCES AND
IMPORTANT NATURAL AREAS

The Penobscot River basin contains abundant and diverse biological
resources representing not only exceptional wild and scenic qualities but an
important part of the state's recreational resources.

Anadromous Fisheries
Historically, the Penobscot River has supported several major anadromous
fisheries including Atlantic Salmon, shad, alewives, striped bass and
sturgeon.

In the 1850's, salmon ran the Penobscot in numbers unequalled in

New England, attracting anglers from all over the northeast.

At that time,

salmon supported a commercial fishery as well, and over 15,000 were netted
near Bangor in 1873 (ASRSC/MIF&W, 1963).
present.

Ninety years later, no salmon were

This decline was related to two things —

degradation of suitable

spawning habitat and the obstruction of stream passage.

Habitat degradation

was caused by both industrial waste discharges and inundation due to dam
construction.

Dams, which were first built to aid in log driving and later to

generate power, obstructed passage.
Today, conditions for Atlantic Salmon are greatly improved; water quality
has greatly improved and fish passages have been installed on all main stem
dams.

As a result of these changes, and largely through stocking by the

Atlantic Sea Run Salmon Commission, salmon are returning to the Penobscot,
which has the most extensive salmon restoration efforts in Maine.

Anadromous

fish runs currently exist in the Orland River and up the main stem of the
Penobscot to the Howland area.

Salmon have been observed to a limited extent

recently in headwater areas of the Piscataquis and Mattawamkeag Rivers.

Over

1,000 salmon were counted in the main stem in 1979 and over 3,000 in 1980
(ASRSC, 1981).
Historically, the Penobscot supported an important shad fishery (Atkins;
1887), and the Orland River supported one for alewives (Evermann; 1905).
Orland's alewife fishery is still active today, ranking as one of the top
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Public and Quasipublic Lands
Federal fish hatchery
State game management area
State Fish hatchery
The Nature Conservancy
National Audubon
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Bald eagle breeding area (general)
Major wetlands
Anadromous fisheries
Existing
Potential
Significant Natural Areas
1 Waterfalls*
2 Old growth tree stands *
3 Rare plants*
4 White water rapids
5 Gorges *
'registered Critical Area
(from Maine's Critical Areas Program)

*

National Natural Landmark

three in the state (ME DIF&W, 1977b).

Other anadromous species inhabiting the

river include an occasional sturgeon.

Shortnose sturgeons are an endangered

species which have been more commonly located in the Sheepscot and Kennebec
estuaries (DMR, 2/81, personal communication).
Hydropower development, both at existing sites and at new sites, is
rapidly growing in New England and of all Maine basins, the Penobscot has the
greatest potential for such development.

Unfortunately, many of the basin's

most valuable river stretches for anadromous and cold water fisheries are also
the ones with the greatest potential for hydropower development.

The East and

West Branches of the Penobscot are two notable examples.
Hydropower development can have several adverse impacts on fisheries.
Hydropower dams can be impassable to migrating fish and construction of a fish
passage is a costly endeavor today.

The headpond created by the impoundment

can destroy spawning habitat, and the river downstream of a dam that provides
peaking power may become an environment of extremes with fluctuating flow
re le a se s .
The State of Maine has recently adopted a hydropower policy which calls
for preparation of a statewide management plan for species of anadromous
fish.

The policy recommends that the plan identify where fish passage

facilities will be required, the costs, and sources of funding.
The ASRSC has written draft management plans for Atlantic salmon for those
rivers with suitable habitat.

These plans have not yet been released, but

they may in part fulfill the recommendations of the State hydropower policy
for Atlantic salmon.

Shellfish
Clams are the primary shellfish in the Penobscot estuary, although most
are found lower down in Penobscot Bay.

Inland Fisheries
Few regions in the northeast have cold water fisheries surpassing those of
the upper Penobscot basin.

Landlocked salmon, togue, brook trout and

whitefish flourish in the cold swift streams and deep clear lakes (MEIF&W,
1980).

Sebec Lake was one of four locations having the earliest known

distribution of landlocked salmon in Maine.

Similar to the sunapee, and

almost as rare, is the blueback trout which is found in self sustaining
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Populations in 10 lakes in Maine, all in the headwaters of the Penobscot and
St. John Rivers (MIF&W, 1977).
Warm water fish species include the pickerel, small mouth bass and white
perch which are found throughout the basin but predominate in the southern
watersheds.

Wildlife
The quality of wildlife resources in the Penobscot region is high,
especially in the northern basin where extensive forest cover and sparse
settlement patterns provide favorable conditions.

The big game species

consisting of black bear, white-tailed deer, and moose are plentiful.

Moose

are more abundant in the northern drainages where large cut over areas
intermixed with wetlands are prominent, while deer are more abundant in the
southern drainages where small clearings provide suitable habitat.

Fisher,

marten, fox, coyote, bobcat, and racoon are common upland furbearers in the
basin.

Aquatic furbearers include beaver, muskrat, mink and otter which are

more abundant in the southern dranages.

The upland game species, including

snowshoe hare, grouse and woodcock find the best habitat along the coast and
extending up into the southern Penobscot region (MIF&W, 1976, 1980).
Little information exists concerning the distribution and abundance of
nongame birds, mammals, reptiles and amphibians.

The bald eagle, an

endangered species, breeds in the basin. Eleven pairs were counted throughout
the watershed in 1979 (l)MO, 4/79, personal communication).

Table B - 1.

Numbers of Nesting Pairs of Bald Eagles

Main Stem
West Branch
Passadumkeag
Mattawamkeag
TOTAL

3
5
1
2
11

Management of wildlife by the Department of Inland Fish and Wildlife
concentrates on game species, with programs for monitoring numbers and habitat
and regulating harvest rates.

Comprehensive 5-year management plans for

wildlife species have been prepared, defining specific management goals such
as population levels for the economically important species.
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Private organizations such as the Nature Conservancy and National Audubon
have purchased parcels of land for habitat protection and education.

We tlands
A wide variety of wetland types are found in the Penobscot basin.

These

wetlands provide many useful functions including absorbing and slowing flood
waters, purifying waters, and providing habitat for wildlife and waterfowl.

Table B- 2 .

Summary of Conservation Holdings
TOWN

ME IF&W GMA*
Howard Mendall
Sandy Point
Old Farm Pond
Penobscot/Piscataquis

Frankfort, Prospect
Stockton Springs
Maxfield, Howland
Dover-Foxcroft, Charleston

THE NATURE CONSERVANCY
Crystal Bog
The Hermitage
Seboeis River Gorge

Crystal
T7 RIO BCGE
T6 R7, T5 R7 WELS

NATIONAL AUDUBON SANCTUARIES
Boarstone Mountain

Elliotsville

*GMA = Game Management Area

Three inventories have been completed on wetlands in Maine.

The MIF&W

maintains an inventory of wetlands greater than 10 acres primarily for their
value as waterfowl breeding habitat.

The Maine Coastal Program surveyed

coastal wetlands as part of the Coastal Resources Inventory.

And US FWS has

just completed an extensive Ecological Characterization of Coastal Maine,
which thoroughly examines the physiological and biological resources of the
State's shoreline.
Maine's wetlands are protected by the Department of Environmental
Protection (DEP) under the Shoreland Zoning Act and the Alteration of Coastal
Wetlands Act, and by the Department of Inland Fish and Wildlife under the
Stream Protection Act.
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Clean, deep lakes are important nesting areas for the common loon, and
marshes and swamps provide excellent duck habitat.
substantial breeding populations in the basin:
Milinocket and woodduck to the south.

Two species of ducks have

the Goldeneye north of

The Pine Stream flowage in the West

Branch is the most valuable wetlands area for breeding waterfowl in the basin
(Bureau of Parks and Recreation, 1973) and the tidal flats and marshes of the
Penobscot estuary provide important resting and feeding areas for migrating
waterfowl.

Winter inventory data collected by the Maine Department of Inland

Fisheries and Wildlife indicate that the number of waterfowl, particularly
black ducks, using major tidal areas is declining.

It is felt that this is

the result of pollution which has changed the available food supply, notably
eel grass and associated invertebrate fauna.

Natural Areas
Over 200 natural areas of geological, hydrological, botanical, and
zoological significance occur within the Penobscot River basin including
waterfalls, gorges, whitewater rapids, and rare plants (SPO, 1980a).

Maine's

Critical Areas Program has inventoried and documented 20 of these areas and
placed them of the Register ,>f Critical Areas (SPO, 1980b).

Seventeen

whitewater rapids met the criteria for designation in 1981 (SPO, 1981).

The

program, while offering no formal protection, works with the area's owner to
mitigate any adverse impacts to the area.

Table B- 3.

Geological
Waterfalls
Gorges
Eskers
Fossils
Hydrological
Botanical
Rare Plants
Old Growth Trees
Peatlands
Large Trees
Zoological
Scenic
TOTALS.........

Natural Areas and Registered Critical Areas
Natural
Areas
90

Registered Critical
Areas
9
2
1
2

67
40
3
1
1
1
16
15
20
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At the federal level, natural areas worthy of national recognition have
been identified by the U.S. Department of the Interior as part of their
National Registry of Natural Landmarks.
direct protection under the program.

Designated areas are offered no

Those located in the Penobscot are

listed below.

Table B- 4 .

Areas on the National Register of Natural Landmarks

Registered Areas
Crystal Bog
Orono Bog
Passadumkeag Marsh and Boglands
Mount Katahdin
Gulf Hagas
The Hermitage

Significance
Outstanding Peatlands
Maine's highest mountain 5263'
River Gorge
Old Growth Pine Stand

Potential Areas
Millinocket Red Pine Natural Area
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SUMMARY OF PROGRAMS - BIOLOGICAL RESOURCES ANO IMPORTANT NATURAL AREAS
PLANNING AND MANAGEMENT
Federal
U.S. Fish and Wildlife Service and National Marine Fisheries Service: Evaluated proposed, federally-funded
water or related land resource development projects to ensure that fish and wildlife conservation is
considered in the planning and impact evaluation process.
U.S. Fish and Wildlife Service:
programs.

Operates fish hatcheries to rear Atlantic salmon for state restoration

U.S. Fish and Wildlife Service, Columbia National Fishery Research Laboratory, Field Research Station, Orono:
Conducts research and information gathering on the impact of toxic substances on fish resources.
US DA Soil Conservation Service: Planning for fish and wildlife enhancement projects under the Watershed
Protection and Flood Prevention Act (PL 83-566).
Heritage Conservation and Recreation Service - Maintains National Register of Natural Landmarks.
State
ME Department of Marine Resources: Conducts research on fish and shellfish, provides information and
assistance to the State's commercial fishing industry and the general public and promotes state seafood
products.
ME Department of Inland Fisheries and Wildlife: Develops long-range species management plans, conducts
monitoring and research programs, promotes state fish and wildlife resources, and provides technical
assistance to other state and federal agencies.
ME Department of Inland Fisheries and Wildlife: Maintains a wetlands inventory of parcels greater than 10
acres, primarily assessing value as waterfowl breeding habitat.
ME Department of Inland Fisheries and Wildlife:

Maintains wildlife management areas.

ME Department of Inland Fisheries and Wildlife:

Operates trout and salmon hatchery on Cold Stream in Enfield.

ME State Planning Office: Administers the Critical Areas Program which involves the designation of areas
containing natural features of State significance. Statewide inventories are conducted to identify
significant natural and critical areas and 340 have been registered statewide. Because the program is
nonregulatory, protection of critical areas depends upon the cooperation and good will of the landowners.
University of Maine at Orono: Houses the Maine Cooperative Fishery Research Unit and the Maine Cooperative
Wildlife Research Unit. These units are cooperative state, federal, and University research efforts.
University of Maine at Orono:
ecosystems.

Conducting research on the effects of acid rain on terrestrial and aquatic

Atlantic Sea Run Salmon Commission: Conducts an extensive restoration and management program; monitors
hatchery-reared salmon survival and return success; monitors natural reproductive success; is developing
statewide Atlantic salmon management plans.
REGULATION
Federal
U.S. Fish and Wildlife Service: Enforces federal laws and administers regulations to protect fish and
wildlife, manage migratory bird species, and regulate the hunting of waterfowl.
U.S. Army Corps of Engineers: Requires permit for the discharge of dredge or fill material into waters of the
U.S., including marsh and wetland areas, under Section 404 of the Federal Water Pollution Control Act (PL
92-500).
Federal Energy Regulatory Commission:
licensed hydroelectric dams.

Requires fishways and/or minimum flow releases at certain of its
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State
ME Department of Environmental Protection:
including:

Administers several state laws relating to fish and wildlife,

o

Alteration of Coastal Wetlands Act (T.28 Sect. A71-8): requires a permit for dredging, filling, or
construction of permanent structures in all tidally-influenced areas.

o

Great Ponds Act (T.38 Sect. A22): requires a permit for dredging,
structures on land in or abutting any Great Pond.

o

Site Location and Development Act (T.38 Sect. A81-9): development projects in excess of 20 acres or
covering more than 600,000 square feet must be approved by DEP tb ensure that the development will be
located in such a manner as to have a minimal impact on the natural environment.

filling, or construction of permanent

ME State Planning Office: Administers the Mandatory Shoreland Zoning Act (T.12 Sect. 4811-14) which requires
organized communities to adopt shoreland zoning ordinances that meet state-established minimum guidelines
for areas within 250 feet of any pond, river, or salt water body, as defined.
Each community enforces its
own zoning ordinance.
'
ME Department of Marine Resources:
pertaining to marine resources.

Regulates harvest of marine resources and makes state regulations
Enforces federal laws and regulations involving marine resources.

ME Department of Inland Fisheries and Wildlife:
Regulates harvest of inland fish and wildlife. Also
administers the Stream Alteration Act (T.12 Sect. 7776-7780) which requires a permit for dredging, filling,
or construction of permanent structures in, on, over, adjacent to, and affecting rivers and streams, and
contiguous wetlands.

FUNOINC
Federal
U.S. Fish and Wildlife Service:
The Oingall-Johnson Program provides grants to up to 75* of project costs to
states for projects designed to restore and manage sport fish populations.
These projects can include land
acquisition, development, research, and coordination.
U.S. Fish and Wildlife Service:
The Pittman-Robertson Program provides grants up to 75% of project costs to
states for projects which will restore or manage wildlife populations and provide public use of these
resources.
U.S. Fish and Wildlife Service:
The Anadromous Fish Act provides 50% reimbursement of project costs of
restoration and management of anadromous fish species.
USOA Soil Conservation Service:
Has funds available through the Resources Conservation and Development Program
and the Watershed Protection Program for fish and wildlife enhancement projects.
USDA Agricultural Stabilization and Conservation Service: Under the Water Bank Fund Act, ASCS may enter into
10 year contracts with landowners for preservation of wetlands determined to be important for the nesting
and breeding of migratory waterfowl. Annual fee is paid to landowners.
Heritage Conservation and Recreation Service:
Under the Land and Water Conservation Fund Act, funds are
available for up to 50% of the cost for purchase of outdoor recreation facilities.
State
ME Department of Inland Fisheries and Wildlife:
Administers an acquisition fund for acquiring land and land
rights to carry out fisheries and wildlife management programs.

75

ip*,
Mg

Less than or equal to 1 ppm ( < 2 0 ueq/1)
1-10 ppm (2 0 -2 0 0 ueq/1)
G reater than 10 ppm ( > 2 0 0 ueq/1)

ppm - parts per million
ueq/1 - micro-equivalent units per liter
S O U R C E : H ain es, 1 9 8 0

9 Surface W ater Alkalinity
O f H ead w ater Lakes and Stream s —
A n ind icator o f vu ln erability to acid rain effects

4.5

ACID RAIN

The response of water and land ecosystems to atmospheric deposition is an
issue of growing concern in the Penobscot basin and all of New England.
Problems arise when air pollutants are carried long distances by prevailing
winds and fall in the Northeast with precipitation and in dry form.

Long

range transport of air pollution involves sulfates and nitrates, the primary
conponents of "acid rain", as well as heavy metals and toxic organics.

Sulfur

compounds, which account for about two-thirds of acid deposition in the
region, are emitted in significantly higher amounts in the Midwest than in the
Northeast.
Aquatic life, vegetation, and water supplies can be affected by
acidification and related leaching of metals from soils and water pipes, as
well as by direct deposition of toxic materials.

While severe biological

effects have not as yet been documented in the basin, the potential for damage
is indicated by experience in parts of the Northeast.

For example, numerous

lakes in the Adirondacks and other parts of northern New England have become
devoid of fish, and sizable forest productivity losses have been documented at
a higher elevation site in Vermont (Northeast Regional Task Force on
Atmospheric Deposition, 1981).
The effects of acid rain on water and land resoures depend largely on the
buffering, or acid-neutralizing, capacity of surface waters and surrounding
soils.

For example, higher elevation waters, typically smaller lakes and

streams underlain by granitic geology, have frequently been found to be the
most poorly buffered and thus the most sensitive.

Water alkalinity, a measure

of buffering capacity, is often low or declining in such waters, indicating
that they may soon become acidified.
Based on a recent survey (Haines, US F & WS, 1981) of alkalinity levels in
headwater lakes and streams, much of the basin is considered to now be
vulnerable to acid rain effects (alkalinity of less than 10 parts per
million).

As shown in Map 9, the central part of the basin, above Bangor, is

believed to be especially vulnerable.
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The survey found pH levels in these

vulnerable areas to be generally between 6.0 and 7.5, still somewhat above the
range in which widespread loss of fish occurs (5.0 and below).

However,

declines in pH are occurring? a University of Maine analysis of 82 lakes in
the state (including approximately 15 lakes in the basin) confirmed declines
in summer pH over the last four decades for over 85 percent of the lakes
studied (UMO, Norton et al, 1981).

In addition, waters still showing "safe"

pH levels during most of the year may be subject to episodic fish kills
following spring snowmelt or heavy rainfall.
As described in Section 4.4, the basin has important recreational fishing
resources, including newly restored salmon runs and valuable inland
fisheries.

Cold water species such as salmon and trout are particularly

sensitive to acid rain effects.

Knowledge of how and where fisheries are

affected is limited, and must be expanded through continuing research into
biological effects and possible mitigation measures (e.g., liming, fish
stocking).
The federal government has established an Interagency Task Force on Acid
Precipitation and embarked on a ten-year research program, including extensive
monitoring of atmospheric transport and deposition processes.

Three

monitoring stations have been established in Maine; and a station is being
operated at Caribou as part of an agreement with Canada to compare trends near
the border.

Other activities affecting Maine and New England include the

following:
o

U.S. Fish and Wildlife Service, through its Orono office, is conducting
fish population and other analyses for waters in Maine and other New
England states.

o

The University of Maine at Orono (UMO), is undertaking an extensive
program of acid rain research, including both aquatic and terrestrial
ecosystem effects.

A long-term framework for assessing acid deposition

has been developed, building on current research projects at UMO which
have a funding level of about 41.2 million.
o

A regional task force of state and regional water and air management
agencies in the Northeast has been formed to document acid deposition
damages, recommend control measures, and identify research priorities.
A damage report, economic/social impact report, and a tape/slide show
have been prepared.

Northeastern states are cooperating both directly

and through numerous regional organizations (including NERBC) in
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advocating stronger federal laws and administrative policies to reduce acid
deposition.
There is clearly a sense of urgency in the region and nation about
atmospheric deposition, and support for increased research.

Progress is being

made at different levels of government in implementing an adequate monitoring
network and establishing a coordinated research agenda.

As the agenda becomes

more detailed, however, it is equally important that the overall research
effort be comprehensive and that results emerge in a context useful to policy
makers.

For example, it is essential that the scope of technical research

include:
o

effects of all air pollutants involved in deposition, including metals
and toxic organics as well as acids;

o

effects of atmpspheric deposition on human health (e.g., through water
supplies), as well as on aquatic and terrestrial ecosystems.

In addition, priorities must be established if funds are to be used
efficiently and research efforts are to lead to timely and cost-effective
control measures.

As part of the coordinated research program, the overall

impacts across the state should be systematically interpreted to identify the
relative significance to various interest groups and geographic areas, and the
relevance to programs for fisheries, forestry and other resource management
concerns•
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4.6

NAVIGATION

Existing Use
The 27-mile tidal reach of the Penobscot River, from the Bangor Dam to
Penobscot Bay, is used for navigation by commercial vessels, fishing boats and
pleasure craft.

The major commercial ports along the river are Bucksport and

the combined port facilities of Bangor-Brewer-Orrington.

A Maine Department

of Transportation Study (DOT, 1977a) identified these ports as two of the five
Primary Commercial Ports in Maine.

In 1977, shipping on the Penobscot River

accounted for 8.3 percent of Maine's total tonnage.

Table N -l.

Waterborne Commerce

Total Tonnage
(thousands of short tons)
1950
1970
1977

Penobscot River

784

% Change
1970-1977

1,783

1,812

+ 1.6

30,017

18,326

-63.8

32,976

21,758

-51.5

(Mouth to Bangor)
Portland Harbor

7,824

(Maine's largest port)

Maine Total

Source:

9,930

CE (1976a), DOT (1977a)

Bucksport is the largest of the major ports along the river with a 1977
tonnage of 1,191,026 or 66 percent of the total river tonnage.

The principal

commodities handled at Bucksport are petroleum products and liquid sulfur.
Petroleum products (along with limited quantities of asphalt and tar) are also
the principal commodity of Bangor-Brewer-Orrington.
94 percent of the total river tonnage.

Petroleum represents over

Prior to 1975, fertilizer, pulpwood,
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coal/ chemical products/ and paper products were also handled at these ports
but shipping of these products has been replaced by overland transportation.
Bucksport also has two fish processing facilities (tonnages for these are not
available).

A new general cargo facility was recently constructed in

Winterport which handled 15,000 tons of potatoes in 1976, and is being
considered for handling other commodities (DOT 1977a).

Navigation Channels and Dredging
Verona Island separates the river near its mouth.

The western channel is

the main shipping channel with a minimum depth of 35 feet.

Use of the eastern

channel is restricted to recreational and other shallow draft vessels.
Bucksport Harbor, located on the east bank of the river just above Verona
Island, can accommodate vessels with drafts of 35 feet.

Between Bucksport and

Winterport the river widens and can accomodate vessels with a draft of 19
feet; above Winterport the river narrows again with depths ranging from 14 to
38 feet.

Movement of vessels in the Bangor/Brewer area is generally limited

to drafts in the 15 foot range.

Ice impedes but usually does not prevent

navigation above Winterport for nearly 5 months each year.

Icebreakers are

used to keep the river open to navigation.
Several federal navigation projects were undertaken by the U.S. Army Corps
of Engineers (CE) in the Penobscot River between 1884 and 1913, including the
dredging of river channels and waterfront areas.

Periodic maintenance

dredging of the 22-foot channel between Bucksport and Winterport has been
necessary to remove sawdust and mud bars.

The area was last dredged in 1968

with the removal of 14,500 cubic yards of material (CE, 1974, 1977).
Dredging and dredge material disposal can cause water quality problems,
but the disposal of dredge materials is not foreseen as a major problem in the
lower Penobscot River due to the limited amount of maintenance dredging
currently underway or expected in the future.

The disposal of dredge

materials is regulated by Maine under the 1975 Alteration of Coastal Wetlands
Act and by the U.S. Army Corps of Engineers under the Federal Water Pollution
Control Act and the Rivers and Harbors Act of 1899.

The Maine Department of

Transportation has proposed a study to identify and evaluate existing and
potential disposal sites, matching potential sites to harbors in need of
additional dredging.
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Future Port Development
Several port studies have concluded that the lower Penobscot River above
Sears Island should not be the site of major port development, although
shipping may increase in Bucksport as a result of private industry actions.
1)

The CE undertook a study in 1974, at the request of local officials and

shipping interests, to determine whether present channel conditions are
adequate to meet future levels of waterborne commerce.

The study concluded

that although the area had both an adequate labor force and sufficient land
for development, efforts to attract new industries had not been successful.
Consequently, the existing conditions were considered adequate to meet
anticipated growth.
2)

A study of heavy industry siting by the Department of Conservation (DOC)

under Maine's Coastal Zone Management Program recommended that three areas
along the coast be designated as heavy industrial development areas, including
Upper Penobscot Bay (Searsport, Stockton Springs, and Penobscot, just south of
the study area) (DOC, OER, 1978).
3)

The Governor's Committee on Coastal Development and Conservation (CCDC)

analyzed port development, fisheries, heavy industry siting and other major
coastal issues and formulated policy recommendations.

The Committee called

for state support for the development of both cargo and fishery ports,
endorsed the DOC recommendation for heavy industrial siting in Upper Penobscot
Bay, and recommended that future oil-handling facilities be limited to the
Portland area.
4)

As part of the CCDC effort, the Maine Department of Transportation

surveyed the potential for future development at each port in the state and
assessed the need for additional navigational improvements.

Further

development of cargo facilities was not foreseen for Bangor, Brewer or
Winterport.

Commercial development in Bucksport is expected to increase

primarily through private shipping facilities.

The feasibility of shipping

paper products once again is presently being considered.

No additional

navigational improvements were recommended for the Penobscot River (DOT 1977b).

Oil Spills
Although no major oil spills have occurred in the lower Penobscot River,
the transportation of significant quantities of petroleum products up the
river creates a significant potential for oil discharges.
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Oil leakage from

storage facilities may also be a source of water pollution.
The transportation and transfer of oil along the Maine coast is regulated
by the 1970 Coastal Conveyance of Petroleum Act.

This Act, administered by

the Division of Oil Conveyance Services of the Department of Environmental
Protection, requires licensing of all oil transfers, specifying safety
operating procedures.

It also creates the Coastal Protection fund generated

by license fees and penalties and limited to $6,000,000 to pay for clean-up of
oil spills and third party damages.
The Penobscot River Oil Pollution Abatement Committee (PROPAC) was
organized to help prevent oil spills in the Penobscot River and its environs
and to develop an orderly program for cleaning up spills.

PROPAC is composed

of petroleum industry representatives, municipal officials, local citizens,
University of Maine department heads, and local conservationists.

In

conjunction with DEP and Coast Guard officials, PROPAC has designed procedures
for the safe transfer of petroleum products from coastal transport vessels to
land facilities.

PROPAC members handling petroleum products are required to

attend annual training sessions sponsored by DEP's Division of Oil Conveyance
Services on the latest techniques for the handling of products and the
containment and removal of oil spills.
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Table N- 2
planning

and

port

Summary of Plans and Programs •Navigation

development

Federal
U.S. Army Corps of Engineers - compiles information on wa te rb or ne co mmerce by port including deta iled data on
conmodities handled.
Undertakes river and harbor im pr ovements and maintenance operations for commercial and
recreational navigation; if improvement project cost exceeds $2 million, Congressional authorization is needed;
if not, a local request can be made for "Small Project" funding.
State
Department of Transportation (DOT), 8ureau of Waterways - operates the Ma in e State Pier, Maine State Ferry
Service, maintains the Casco Bay Fe rry Terminals, and promotes the use of Ma ine ports. With Co astal Program
funding, completed the M a in e Port Development Study (1978) which de scribed all Ma ine ports, recommended areas
for further study, and suggested shor t-term improvement projects.
Department of Transportation, M a in e Port Authority - pr ov id es re venue bo nd in g capability for port development.
Department of Conservation, Bureau of Pa rks and Recreation - pr ovides public boat launching and ma rina
facilities.
Pu blished "Public Facilities for Boat P l ans" in 1976, a report identifying the needs for
additional facilities along the coast now, in 1980, and in 1990.
State Planning Office (SPO) - conducts coastal studies and plans as part of the State Coastal Program.
Port Planning and De velopment Program - an agreement be tween SPO and DOT to provide guidance for state-level
activities in port development, including the establ is hm en t of a ra tionale for setting pr io rities and public
investments in port facilities.
New England River Basins Co mm is si on (NERBC) Ports and Ha rb or s Pr og ra m - to improve the overall effectiveness of
the regional port sy stem and to promote coor dinated ma na ge me nt o f the region's harbors.
Regi onal economic and
technological trends, cargo flows, port facilities, and port and ha rb or institutions have be en analyzed and
strategies identified to improve the regional situation.
NERBC Dredging Management Prog ra m - is assessing New England dr ed gi ng issues and continuing the New England
Dredging Management Committee, an interagency c o o rdinating body.

REGULATION
Federal
Under Section 10 of the Ri vers 4 Harbors Act of 1899 - the U.S. Army Co rps of Engineers regulates erec ti on of
structures and dredging in navigable waters.
Under Section 404 o f the Federal water Po llution Co nt ro l Ac t of 1972, the U.S. Ar my CE regulates the di scharge of
dredge or fill material into coastal waters and we tlands w ithin the state jurisdiction.
The C o r p s may issue
permits for disposal at specified disposal sites (using EPA guidelines and subject to EPA approval).
Under the Fish and Wild li fe Co ordination Act, the U.S. Fi s h and Wi ldli fe Service is c o n s ulted b efore the C E can
issue a dredging permit.
State
Department of Environmental Pr ot ection - has regulatory authority for local site development, water Quality, and
alterations of wetlands.
Under Section 401 of the Cl ea n water Act, issues Water Du ality Ce rt if ic at io ns for all
applicants (including federal) for a federal permit for discharge into, alterations, or dr ed gi ng in na vigable
waters.
Under the Alte ra ti on of wetlands Act, issues permits for the erection of structures, dredging, and
filling in all tidal and subtidal lands.
The Oivi sion of Oil Con v e y a n c e Services regulates the tr ansport and
transfer of oil along the Maine coast, under the 1970 Co as ta l Co nv ey an ce of Petroleum Act. Licenses,
specifying safety operating procedures, are required for oil transfers.
The Act also creates the Co as ta l
Protection Fund, generated by license fees and penalties and limited to $6 mi llion by pay for cl ea n- up of oil
spills and third party damages.
Department of Conservation, Bureau of Public Lands - regulates su bm er ge d lands leasing and ot he r publ ic lands if
applicable.
Inland Fisheries and Wildlife - under the Stream Alteration Ac t (Sections 7776-7780), issues pe rm it s for the
erection of structures, dredging, and filling in any river above he ad of tide.
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4.7

ENERGY

Energy development in the Penobscot River basin has been largely confined
to hydropower along the main stem and several of the larger tributaries,
although other energy facilities are also present.

The basin has a generating

capacity of two hundred and fourteen megawatts (MW);

120 MW at 18 hydropower

dams, 30 MW at two hydromechanical dams, and 60 MW at an oil fired plant in
Veazie (NERBC, 1981; FEA, 1977).

(See Tables E-l and E-2 and Map 10).

The principle producers of energy in the basin are Great Northern Paper
Company (GNP) and Bangor Hydroelectric Company.

GNP produces 55 percent of

in-basin power at six dams, all of which goes to run their processing mills in
Millinocket and East Millinocket. Bangor Hydro- electric, the only public
utility with generating facilities in the basin, provides 40 percent of
in-basin power at seven dams and at its oil fired plant in Veazie.

The

remaining power demands in the basin are supplied through the New England
regional power network which connects the basin with facilities in other parts
of New England.

Table E- 1#
Unit
Graham
Milford

Electric Generating Facilities (Non-hydro)

Owner
Bangor Hydroelectric
Bangor Hydroelectric

Type

Fuel

Town

steam

oil

Veazie

diesel

oil

Milford
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Discharge

Capacity
57.5 MW
2 MW

- .S i t - '

'T04 RO
NBKP

Toe Roj
NBPP

Lincoln

Gilman

Generating Dams
Undeveloped Sites'
Existing Dams Most Attractive
for Development

Holden

Winterport

id en tified by N E R B C bused on a preliminary engineering and economic analyst
id en tified by

NERBC as economically attractive at a

7 0 percent plant factor, 15

percent interest rate, and an energy cost o f less than 125 mills per kilowatt-hour

-

1 0 Hydropower

River Basin

River flows in the West Branch of the Penobscot are intensively managed by
Great Northern Paper Company to provide steady flows to the Company's six
generating dams.

GNP controls 1.3 million acre feet of usable storage (80

percent of the basin total) at eleven storage and five hydropower dams? 55
percent of this storage is controlled at Ripogenus Dam at the outlet of
Chesuncook Lake while an additional 25 percent is controlled at the Company's
North Twin Dam.

GNP must maintain a legally established minimum flow of 2000

cubic feet per second (CFS) at the North Twin Dam (NERBC, 1978).
Bangor Hydroelectric Company controls approximately 146 thousand and 114
thousand acre-feet of storage in the East Branch Penobscot and Piscataquis
sub-basins, respectively, for the benefit of their generating plants on the
Piscataquis and the Penobscot main stem.

The storage capacity of these

subbasins is relatively small and consequently they do not have as marked an
effect on main stem flows as the West Branch system.
An additional aspect of the basin's flow control system are flow
diversions.

GNP can pump up to 200 cfs from Millinocket Lake to increase

stored water at North Twin Dam.
and Gilman Falls dams.

Bangor Hydro has diversions at its Stanford

Excessive flows above Stanford can be diverted a short

distance to the Piscataquis River for utilization by the company's Howland
Dam.

At Gilman Falls in Milford, flows are apportioned between the Stillwater

River and the main stem.

A one-third two-thirds division of total flows is

maintained between the two segments respectively (Bangor Hydro, Personal
Communication, 4/81).
The manner in which basin flows are managed has provided benefits for
power generation and has apparently not been a problem for fisheries.

The

Maine Department of Inland Fisheries and Wildlife (DIF&W) has established flow
release agreements with both GNP and Bangor Hydro at Ripogenus, Telos, and
Grand Lake Matagamon, as well as at a number of GNP's smaller storage lakes.
For the large impoundments, minimum flows have been established to afford a
degree of protection to fisheries; these flows are generally well exceeded
most of the year except when dams are being repaired or maintained (DIF&W?
ASRSC? Personal Communications, 4/81).

At the smaller facilities, agreements

include provisions for limiting lake drawdowns during lake trout spawning
periods and for maintaining various flow releases.

The particular method of

establishing minimum flows is unclear, particularly at sites such as Telos
Lake where flows were established many years ago.
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Table E-2.
Drainage

River

Owner

Hydropower Generating Facilities
Project Name

Community

Usable

Capacity

Storage

(sq mi)

Additional Development

(MW)

Potential (kw/Mwh)

(acre-feet)

16

7730

Penobscot

Bangor Hydro

Veazie

Veazie/
Eddington

-

8.4

-

25

7710

Stillwater

BH

Orono

Orono

-

2.3

4711/43,616

20

7600

Stillwater

BH

Stillwater

Orono

-

1.95

3080/30,112

19

7380

Penobscot

Diamond Int.

Great Works

Old Town

-

5.55

752/27,271

17

7600

Penobscot

BH

Milford

Milford/

-

6.4

1702/18,460

Old Town
20

5100

Penobscot

BH

Stamford

Howland

40

3355

Penobscot

Great

Weldon

Mattawamkeag

16

1500

Piscataquis

40

Lower Wilson

2120

West Branch

3000

3.8

558/9132

19.2

-

Northern Paper
BH

Pond
19

Howland

Howland

-

1.8

-

Lower Wilson

Greenville

-

-

-

Medway

Medway

-

3.44

1356/3684

E Millinocket

E Millinocket

7.37

3477/3254

6704/1280

Pond
BH

Penobscot
30

2086

West Branch

GNP

Penobscot

Mill 2

49

2080

Dolby Pond

GNP

Dolby Dam

E Millinocket

4,000

14.1

IOC

1870

Quakish L

GNP

'

Stone Dam

Millinocket

1,200

8/23.5

29

1864

Pumadumcook

GNP

N Twin Dam

T3 Indian

Chain
186

1332

Chesuncook

234,000

8.2

4167/13,495

688,700

36.0

9840/112,254

Purchase
GNP

Ripogenus Dam

T3R11

Great Work

Great Works

Bradley

-

-

-

Stream

Dam

Mattaseunk

Mattaseunk Dam

Mattawamkeag

-

-

-

Lake
44

43

Sources:

CE, National Hydropower Study, 1981
FERC, Planning Status Report, 1980

Hydropower Development Potential
Most of the Penobscot basin's large tributaries —

the Piscataquis,

Passadumkeag, Mattawamkeag, and East and West Branches of the Penobscot —
have substantial potential for additional hydropower development, as does the
main stem itself.

The greatest potential is at 29 undeveloped sites, most of

which are divided fairly evenly among these rivers (see Tables E-2 and E-3).
As can be seen from Table E-2, a high percentage of the basin's existing dams
also appear favorable for development at the present time with average energy
per site being among the highest in the state.

Furthermore, the U.S. Army

Corps of Engineers has estimated that ten of the basin's generating dams have
additional development potential totalling 36.4 megawatts (USCE, 1980).
A number of development and redevelopment proposals are being actively
pursued in the basin.

Preliminary permits have been applied for redevelopment

of the Bangor Dam on the main stem (15 MW) and at the Sebec Lake Dam on the
Pleasant River.

New hydropower dams are being investigated at Marsh Island

(29.6 MW) and Basin Mills (30 MW) on the main stem at Orono, as well as at the
Big Ambajackmockamos site (34 MW) on the West Branch of the Penobscot.

Hydropower Development - Potential Conflicts
Although the potential for hydropower development in the Penobscot River
basin is high, other resource uses and demands will be impediments to full
development of this potential.

Of the total 30.1 MW of potential new

generating capacity at existing dams in the basin, development of 27.4 MW will
involve conflicts with anadromous and cold water fisheries and with
recreational values.

At undeveloped sites, the total 79.6 MW potential will

involve such conflicts as well (NERBC, 1981).
Dramatic declines in the Penobscot basin's anadromous fisheries, and
notably its Atlantic Salmon, were due in part to the building of dams across
the river and its tributaries.

These dams both prevented passage upstream and

inundated valuable spawning grounds.

Today, Atlantic Salmon and other

■’•Estimates of hydropower development potential in this chapter, unless
otherwise noted, are based on those developed by NERBC's hydropower study.
These figures are only estimates and do not include potential power produced
by redevelopment of generating dams, development of storage dams to increase
flows at downstream sites, and modifications of existing storage reservoirs.
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Table E- 3 .

Summary of Hydropower - Use and Potential
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anadromous fish, such as smelt, shad, and herring, are once again returning to
the river.

The return of these species is due to a combined federal, state,

and private effort to build fish passages at all dams on the main stem and the
Piscataquis River as well as an intensive stocking effort.

However the

provision of fish passages has not completely mitigated the passage problem
since a percentage of upstream migrating fish fail to pass each successive
barrier while others are injured or killed as they move downstream and pass
through generating turbines.
New dams constructed on rivers with existing anadromous fish runs will be
the ones that generate the most substantial conflict.

As previously noted,

new impoundments, even with fish passage facilities, are likely to adversely
affect these fisheries.

Perhaps more importantly, new impoundments will

further degrade or eliminate Atlantic Salmon spawning grounds through
inundation.

This is a particular concern on the Mattawamkeag, Piscataquis,

Pleasant, and East Branch where both the best spawning grounds and the best
hydropower potential are located (DMR Personal Communication, 4/81).
Redevelopment of existing dams, while less of a problem, may still create
problems.

On the main stem at Bangor, development of a proposed dam at the

head of the tide threatens to eliminate a fast-water segment created above the
dam when it was breached in 1977.

Although not an important habitat area, the

two-and-a-half mile segment supports a large recreational fishery (ASRSC,
Personal Communication 4/81).
Under Maine State Law (T.12 Section 7776-80), the Maine Department of
Marine Resources (DMR) may require that a fish passage be built when a dam is
being built or redeveloped.

DMR's policy is generally to require construction

of a fish passage at dams on rivers with anadromous fish runs, and at dams on
rivers where establishment of such runs is planned; on a river with potential
to support runs or at a dam on a river with runs planned but which is upstream
of an impassable dam, a provision for future construction of a passage may be
included (DMR, Personal Communication 4/181).

The majority of hydropower

development in the Penobscot basin is likely to occur on rivers with existing
anadromous fish runs (NERBC, 1980).
Conflicts between hydropower development and cold water fisheries will be
most likely to surface at new dams where impoundments may eliminate cold water
riverine habitat.

In some cases, however, new cold water lake species may

replace the riverine species lost.

Some of the state's best cold water
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Table E- 4.
River

Summary of Conflicts with Hydropower

Hydropower Potential
Existing^
Undeveloped^

Conflicts/Competing Uses

Main Stem

one site @ Bangor
good potential —
proposed for re
development

four sites all w/
good potential two of these
being proposed
for 30 MW each
near Orono

Bangor existing site re
development will eliminate
an excellent stretch of
water for Atlantic Salmon
fishing;
Above Orono river is a
final Wild & Scenic River
candidate;
Existing Atlantic Salmon
run

Piscataquis

four sites, three
w/good potential
at present

two sites with
potential of 7MW
& 26 MW — both
attractive at
present

River has high quality
Atlantic Salmon habitat;
Supports anadromous fish
runs including Atlantic
Salmon;
Lower 37 miles is final
Wild & Scenic River
candidate

Passadumkeag

two sites * ap
proximately 1.0 MW

two sites, not
economically at
tractive at
present

River has high quality
Atlantic Salmon habitat;
Supports anadromous fish
runs, including Atlantic
Salmon;
Final Wild & Scenic River
candidate

High quality Atlantic Salmon
habitat ?
Supports anadromous fish
runs, including Atlantic
Salmon;
Final Wild & Scenic River
candidate;
Lower section where
attractive undeveloped
sites are located is
Class I-II whitewater

one site “ 2.5 MW

three sites, two

potential

of which are
attractive at
present (22 MW)

W. Branch
Penobscot

all existing sites
are presently
generating power

six sites, all in
18 miles below
Chesuncook Lakeone of these is
proposed (Big A
@ 34 M W ), three
others attractive

Class IV-V whitewater
below Chesuncook Lake;
High quality cold water
fishery?
Ripogenus Gorge— spectacular
high walls?
Commercial rafting river?
Two stretches are final
Wild & Scenic River
candidates

E. Branch
Penobscot

one site at Grand
Lake Matagamon w/
good development
potential

five sites, two
of which are at
tractive at
present (7.5 MW)

Wild & Scenic Study River?
Class III-IV whitewater for
much of the river?
Free flowing below Grand
Lake Matagamon (although
flow is controlled by
Bangor Hydro);
Supports anadromous fish runs

Mattawamkeag

1 sites passing NERBC engineering criteria of
five feet of head and capacity
£50 KW2
2 capacity is for most economically attractive
at a 70% plant factor
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fisheries are located in the basin, notably in the East and West Branches and
the Piscataquis River.

A proposal by Great Northern Paper to build a 34

megawatt dam at Big Ambajackmockamus Falls several miles below its own
Ripogenus Dam on the West Branch would eliminate a very high quality riverine,
cold water fishery that includes landlocked salmon.

The value of the new lake

fishery that might result is uncertain (DIF&W, Personal Communication 4/81).
The Big A proposal highlights the remaining issue:
Scenic rivers and recreational uses.

conflict with Wild and

The project would flood 3.5 miles of the

West Branch of the Penobscot which has wilderness/white water recreation
potential (this is one of the few remaining stretches of Class 5 white water
in the northeast), outstanding water quality, and wildlife.

This segment also

supports a sizable recreational rafting industry.
Approximately ten river segments in the basin including the West Branch
have been identified by the U.S. Department of Interior/Heritage Conservation
and Recreation Service (HCRS) as potential candidates for the federal Wild and
Scenic River System (these river segments appear on the final inventory
list).

They possess one or more characteristics such as scenic, recreational,

geologic, fish and wildlife, historic, or cultural values, are free-flowing,
have relatively undeveloped shorelines, good water quality, and limited road
access.

Some rivers, such as the East Branch of the Penobscot, have been

designated by Congress for more detailed studies of their eligibility under
the Act, by the National Park Service, HCRS, and the Forest Service.

Rivers

designated for study are further protected under Section 7 of the Act which
provides that no federally licensed or funded water resource project that
would have an adverse effect on the wild and scenic values of a river under
study may be approved for three years after the river has been designated for
study.

The state can also petition the Secretary of the Interior to designate

a river as a state-administered wild and scenic river.
As with prime fisheries habitat, many of the rivers in the basin that are
on the final inventory —

the Piscataquis, Mattawamkeag, and East Branch —

are also those with the greatest hydropower development potential.

The

primary conflict lies in the loss of a segment's free-flowing condition; the
degree to which this might occur depends on the specifics of a particular
project.

Unfortunately, it is difficult to quantify the value of many of the

characteristics of these rivers while at the same time to look realistically
at the benefits of the energy source.
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State Hydropower Policy
The Governor of Maine recently approved a state energy policy that
includes consideration of hydropower.

The policy calls for the state to

actively encourage hydropower development at all sites that are economically
feasible and where, over its lifetime, the advantages of the facility
outweight its adverse impacts.

In addition, the policy includes several

recommendations for improving the state's ability to implement the general
policy.
1.

Among these recommendations are those for:

comprehensive legislation to ensure a timely and fair review of all
proposed projects?

2.

preparation of a statewide fisheries plan, including a plan for anadromous
fish restoration;

3.

identification of river stretches which provide unique recreational
opportunities or natural values and development of a strategy to protect
them; and

4.

formation of watershed management districts to resolve specific problems
concerning water levels and maximum flow requirements.
Of further interest is a subcommittee of the Maine Land and Water

Resources Council (LWRC) that was established to study and recommend
improvements to the state policy and regulatory framework regarding hydropower
development.

Preliminary recommendations, from which those in the policy

noted above were drawn, ace undecyoi.ay

c m v I mw

..•»! r i. :i

be submitted to the Governor by September 1981.

:>xnmendations will

It seems likely, therefore

that the state policy will be revised to reflect any difference between the
draft and final recommendations.

Peat Resources
Peat is "partially carbonized vegetable tissue formed by the partial
decomposition in water of various plants."

In July 1979, the Maine Office of

Energy Resources (OER), in cooperation with the U.S. Geological Survey (USGS)
and the Maine Geological Survey (MGS) began a program to determine the amount
and location of fuel-grade peat in the state that can be harvested and
utilized in an environmetally acceptable manner for energy production.

Based

on a review of previous investigations in eastern Aroostook, Penobscot,
Hancock, and Washington Counties, phase one of the three year program focused
on 57 high priority deposits in these areas; detailed field and laboratory
work was done.
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Of the 57 sites investigated, 34 are in the Penobscot basin and most are
located in the East Branch Penobscot and Mattawamkeag drainage areas.

These

34 sites comprise 10,866 acres of commercial quality peat or 17,920,000
short-tons of air dried peat; approximately fifty percent of this acreage and
tonnage is found in three deposits.

With an average energy content of 9,000

to 10,000 BTU/pound, these 34 deposits contain approximately 340 trillion BTU,
an amount just below the state's total energy consumption of 336 trillion
BTU's in 1978 (OER, 1981).

An additional 19,860 acres or 39,352,000

short-tons of peat have also been documented in the basin? figures for
deposits in Piscataquis County have not been released yet.

OER has documented

a statewide resource of almost 120 million tons of commercial quality peat
(OER, Personal Communication 5/81).
To date, peat has been harvested primarily for agricultural purposes,
noteably as a soil conditioner.
Maine.

Presently, there is no peat produced power in

Mining involves draining the deposit and then stripping it in layers.

To produce energy, peat can either be burned directly or be made into a
synthetic gas.
A number of competing uses and potential impacts will need to be
considered when discussing peat mining:
o

peat bogs can be important areas for ground water recharge and as
wildlife and plant habitat;

o

bog waters may contain chemicals such as phosphorous, nitrogen, and
heavy metals which could contaminate surface waters when drowned?

o

the harvesting of peat can result in enhancement of the land if proper
reclamation planning is carried out but choices must be made as to what
final restored state is desired; and

o

conflicts may arise over the best use of peat —

whether it be as a

soil conditioner, an energy source, or a naturally productive resource.
Peat Policy.

Recently, a state energy policy that includes consideration

of peat as an energy resource was adopted.

The policy notes that concern

about peat as an energy resource centers around two issues, competing uses of
peat and peatlands, and the environmental impacts of peat development.

In

response to these concerns, the statewide policy calls for:
1.

completion of detailed inventories of peatlands and environmental studies
presently being conducted?
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Figure E- 1.

Environmental Issues Associated with Peat Mining
Water Resource Environmental Issues
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2.

allowing the marketplace to allocate peat among competing uses until
government intervention is warranted;

3.

establishing a subcommittee of the Maine Land and Water Resources Council
(LWRC) to coordinate environmental research programs and to identify
peatlands that should be preserved in their natural state; and

4.

continuing to identify peatlands suitable for fuel development.
A subcommittee of the LWRC has recently been established to identify

representative and critical peatlands and to identify a mechanism for
protecting those peatlands.

The subcommittee is expected to report back to

the LWRC in October, 1981.
Regulatory authority over peat mining lies with the Board of Environmental
Protection (BEP) for deposits in organized townships and the Land Use
Regulation Commission (LURC) in unorganized ones.

A permit from the BEP is

required under the Site Location of Development Act (T.38 Sect. 481-489);
under the Act, various measures for preventing unreasonable effects on air,
surface and ground water quality, and reclamation measures, are required.

In

LURC jurisdiction, a two-step process of rezoning for development and
site-specific development review and permitting is conducted jointly with
DEP's review under the Site Location of Development Act.
Despite the new state policy and the permit requiring laws, one question
associated with peat mining needs to be examined.
1.

Different goals for use of a reclaimed peatland will require differing
reclamation standards.
will be?

Who decides what the reclaimed use of the peatland

Will different reclamation standards be established for

different reclamation use goals?
Furthermore, a recognized state need is for better data with which to analyze
the environmental/ecological impacts of mining a bog.

Wood Energy
With the spiralling rise in energy and heating costs, wood is being
increasingly harvested for heating purposes both private and industrial.
Between 1970 and 1980 it is estimated that fuelwood consumption in the state
has risen from 324,000 cords to 750,000 cords (ME OER, 1981).

Furthermore,

according to the Maine Office of Energy Resources (OER) most pulp and paper
companies have converted to all or part of their wood residues for space and
process heating.
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The tremendous rise in the use of wood as an energy source, particularly
where it replaces another fuel source and thus represents a new demand on the
state's forests, has a number of important water resource implications.

Among

these is the increased potential for water quality degradation due to improper
harvesting, disruption of wildlife habitat, and impacts on basin hydrology.
On the other hand, with proper forest management wood can provide a valuable
indigenous energy source for much of the state.
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Table E- 5

Summary o f Plans and Programs ■ Energy

flamming
Federal
O.S. Army Corps of Engineers - hydropower study, authorized by PL 94-587, Section 167, is a three
year nationwide study of hydropower potential and impacts, to
result in a plan.
U.S. Department of Energy - regional assessment of alternative energy futures for New England.
Solicited proposal for feasibility studies of low head hydroelectric
potential.

Regional
New England River Basins Commission - is conducting a hydropower study (three year SI.3 million)
to assess potential for and impacts of revitalizing small scale
hydropower generation at existing and historic dam sites in New
England. Has developed an inventory of all existing dam sites and
an analysis of the economic feasibility of restoration. Is also
conducting a regional study examining the power plant siting selection
process including methods for consideration of water and related
land resources.
New England Federal Regional Council - has work groups studying a variety of alternative energy
sources. Conducted a first-cut inventory of hydroelectric potential
throughout New England.
New England Regional Commission (NERCOM) - developed an Energy Research and Policy Formulation
Program to look at alternative energy futures for New England.
New England Power Pool (NEFOOL) - organization of New England electric utilities for operating and
planning bulk power facilities on a coordinated level. NEPOOL
has two divisions, New England Power Exchange (NEFEX) and New England
Energy Planning (NETLAN), which carry out these objectives.
State
Maine •
Public Utilities Commission - review plans and specifications on all major electric projects
and regulates the sale of electricity.
Office of Energy Resources - published the Maine Comprehensive Energy Plan in 1976 based on
historical and projected demands and supply and consumption patterns.
Is also investigating with NERBC the feasibility of restoring
approximately 2000 small abandoned dams in Maine for hydropower.
New Hampshire
Public Utilities Commission - reviews power plant site proposals and ragulatas the sala of
alectricity.*
Water Resources Board - approves power plant site plans regarding stream bank, dredge, and fill
operations. Is also investigating with NERBC the feasibility of
restoring small abandoned dams for hydropower.
Governor's Council on Energy - administers the state's energy conservation plan. Administers
federal energy programs under the U.S. Department of Energy.
REGULATION
Federal
Federal Energy Regulatory Commission (FERC) - licensee hydropower projects on navigable waterways,
affecting interstate commerce, on federal property, or benefiting
from existence of a government dam. Requires consideration of
water resources of entire basin.
Nuclear Regulatory Commission (NRC) - licenses nuclear power facilities.
U.S. Department of Interior, Fish and Wildlife Service - the Federal Power Act (Section 18) allows
the Secretary of the Interior to direct the Federal Energy Regulatory
Commission to require the construction of fishways at hydxoelactric
projects.
Stats
Maine
Public Utilities Coanission - investigatss rates, services, financing, accidents, and other
aspects of power plants.
Board of Environmental Protaction - regulataa power facilities siting under the Site Location
of Development Act. Under T.38 Section 621ff the Board of En
vironmental Protection issues a single permit fcr facilities pro
ducing leas than 1.5 MW pravioualy covered by several existing
lava. These facilities are subjected to a broader and more comprehenaive raview than previously.
D*p*rta“ nt of I“ ind flih*ri.« and Wildlif. - can raquira installation of fi«h pa.iag. facilitiaa
*• P*rt ot hydropower rad.v.lopannt projects and at axisting dams.
□apartment of Harln. Raaourcu - can reguir. installation of fish paa.ag. facilitiaa aa part of
hydropower redevelopment projects and at existing dams.
Main. Land Us* Regulation Comau.iion - requires permit for hydropovar or oth.r typ*a of .n.rgy
development in the state's unorganized areas.
New Hampshire
Resources Board - has authority to regulate stream flow.
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New Brunswick

8

£

®

Public parks and recreation areas
(#s refer to Table R-l)
Major ski areas
Wild and Scenic Rivers
Study River, under Congressional mandate
On HCRS inventory as a potential w ild and scenic river
On HCRS inventory as a potential recreational river
Potential hydropower sites

**'/N'*

Great Northern Paper Company
conservation easement

Penobscot River Basin

4.8

RECREATION

Some of Maine's most valuable recreational resources are found in the 1600
lakes and 300 streams of the Penobscot River basin.

About 225,000 acres of

public land are available for recreation, comprising four percent of the
basin's total area.

As shown in Figure R-l, the state owns nearly 97 percent

of public lands available for recreation in the basin.

The natural beauty and

wilderness character of the upper basin is displayed in the 200,000 acres of
Baxter State Park, Maine's largest public recreation area.

The attributes of

state and federal lands used for recreation are summarized in Table R-l.
Two hundred ninety-five miles of river on the East and West Branches of
the Penobscot have been proposed for national Wild and Scenic River
designation; in a currently more viable counterproposal, Great Northern Paper
(the major landowner along the West Branch) has proposed donating about 7,000
acres of conservation easements along 75 miles of the rivers to the state.

Baxter State Park
Baxter State Park, encompassing 201,018 acres, was deeded to the state by
the late Governor Percival P. Baxter between 1931 and 1962.

The deed

expressly stated that the park remain in a "natural wild state" and that
recreational impacts be kept to a minimum.

Mt. Katahdin, Maine's highest

mountain and the northern terminus of the Appalachian Mountain Trail, and 18
other peaks over 3,500 feet high are the most notable features of the park.
The park is administered by the Baxter State Park Authority, an
independent state agency.

In 1978, the Authority adopted a management plan

which divides the Park into five zones.

The largest zone, at 163,000 acres or

81 percent of the Park, is managed to maintain a "natural wild state" and
includes primitive trails and campsites.

Other zones provide for scientific

forestry management, wildlife management, and harvesting. The smallest zone is
managed for recreation —

including 14 existing camping areas and seven day

use sites.
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County and Municipal
2264 acres
Federal Lands
524 acres

.2%

.8%
Private Conservation Groups
5180 acres

2.0 %
of Public Lands
2125S acres
8 .1 %

Bureau of Parks and Recreation
30890 acres

11. 8 %

Figure R -1 Ownership of Public Lands Available for Recreation

The next step in park planning was developing unit management plans which
will address specific management issues and operational techniques for each
zone.

Deficiencies in Opportunities for Water~Related Recreation
The adequacy of parks and related recreation facilities in Maine was
analyzed in the 1977 Statewide Comprehensive Outdoor Recreation Plan (SCORP).
Of the three urban areas in the Penobscot basin, only the Bangor area was
found to have a deficiency in regional parks.

Some of a proposed $2.5 million

state bond issue has been slated for a park in the Bangor area.
The SCORP also identified the need for additional swimming facilities and
better access to rivers and lakes for boating and canoeing.

There is local

support, in particular, for providing new riverfront access opportunities,
including marinas and other recreation facilities, along tidal waters below
the Bangor Earn (PVRPC/ personal communication, 8/20/81).

As shown in Table

R-2, a number of projects are planned for riverfront towns in the basin, with
assistance under the state's coastal program.
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Table R-l.

Summary of State and Federal

Lands Available for Recreation
No.

Name

Subbasin

Location

Area
(acres)

Water
Frontage
(feet)

Usage

Admini
stration

Federal
Williamsburg

T6R8 WELS

E. Branch

1

Baxter St. Pk

Penobscot

2
3

T6R11 WELS
T5R13 WELS

4
5

No Name
Chesuncook
Village
Gero Island
Peaks-Kenny

E.
W.
E.
W.

6
7
8
9

Mt. Waldo
Fort Knox
Bible Point
Hermon Pond

T5R13 WELS
Bowerbank
Dover-Foxcroft
Frankfort
Prospect
T3R3 WELS
Hermon

Katahdan Iron

T6R9 NWP

F-l

264

-

H

USFS

201,018

-

C, HK

BSPA

-

MU
MU

BPL
BPL

-

State

10

Branch
Branch
Branch
Branch

19,029
1,301

W. Branch
Piscataquis

925
813

11225'

MU
C, DU

BPL1
BPR

Marsh
Marsh
Mattawamkeag
Kenduskeag
Sourdnahunk
Piscataquis

124
124
27
24

300
3500'
1800'
800

Und
DU, H
H
DU

BPR
BPR
BPR
BPR

750

H

BPR

-

C

BF

H, C,

Penobscot
County

18

Works
Campsites
Unorganized

-

-

County
C-l

Mattawamkeag
Park

Mattawamkeag

Mattawamkeag

1,000

♦KEY
HCftS - Heritage Conservation 6 Recreation Service
USFS - U.S. Forest Service
BPR - ME Dept, of Conservation-Bureau of Parks and Recreation
BSPA - Baxter State Park Authority
BPL - ME Dept, of Conservation - Bureau of Public Lands
BF - ME Dept, of Conservation - Bureau of Forestry
MU - Multiple Use
C - Camping
Ca - Canoeing
DU - Day Use
F - Fishing

Hk - Hiking
H - Historic
Sw - Swimming
Und - Undeveloped

1. BPL has 5056 ownership of this parcel. BPL also manages 56 other parcels for
multiple use.
Source:
DOC/BPR
The Biological Resources section summarizes public and quasipublic conservation
holdings, some of which are open for recreation use.
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Table R - 2
TOWN

Local Assistance Projects,

1978-1982

PROJECT

PEAK

Riverfront Open Space Site Plans
Bangor
Public Dock
Brewer
Waterfront Access-Waterfront Revitalization
Bucksport
Recreation Site Plan
Eddington
Verona
Shoreland Recreation
Bangor/
Waterfront/Marine Development
— Use for Penobscot River
Hampden
Bangor/
Brewer/
Riverfront and Public Access
Eddington/
Hampden/Veazie
SOURCE:

1980-1982
1980-1982
1980-1982
1980-1982
1980-1982
1980-1982
1980-1982
1979-1982

SPO, Coastal Program, 1981

Wild and Scenic River Management
The recreational value of the basin's rivers is demonstrated by the fact
that over 361 stream miles on 16 rivers have been found to be potentially
eligible for inclusion in the national Wild and Scenic Rivers System (see
Table R-3).

Seventeen whitewater rapids, nine waterfalls, and two gorges in

the basin have been placed on the state Register of Critical Areas, a program
which recognizes natural resources of statewide significance.
Although the HCRS inventory of wild and scenic rivers and a state boating
facility plan have been completed, management plans continue to be needed for
many of the basin's rivers, particularly the main stem Penobscot.

These plans

need to identify how recreational resources should be managed, through
provision of access for instance, and how competing uses, particularly
hydropower development, can be allocated.

The National Park Service has been

providing grants to regional planning commissions via the state for small
river planning efforts j continued funding by the NPS could provide the
opportunity to accomplish recreational river planning in the basin.
In a May, 1981 interim report, the L&WRC Hydropower subcommittee
recommended that an advisory committee be established by the Governor to
recommend which Maine river stretches provide unique recreation opportunities
or natural values and to recommend a strategy for protecting these stretches
from incompatible hydropower development.

This is particularly needed in the

Penobscot basin where new hydropower dams are currently economically
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Table R-

3.

Rivers Potentially Eligible for the

National Wild and Scenic River System
River Name

Subbasin - Segment Description

Length
in mi.

Outstandingly
Remarkable
Features

Wild & Scenic
Wild - undeveloped
Botanic-historic
silvicultural
activities
Wild - undeveloped
Historic
Recreation
Wild - undeveloped
Geologic-waterfalls
at Grand Pitch
Scenic
Geologic-open, low
order stream
Wild - undeveloped
Wild - undeveloped
Geologic-Horseback
Botanic-Ridge
Wetlands

North Branch
Penobscot

West Branch

Pittston Farm to
Headwaters

27

West Branch

West Branch

Chesuncook to Seboomook

25

East Branch
Seboeis

East Branch
East Branch

Medway to Whetstone Falls
E. Branch Penobscot to
Snoeshoe Lake

17
27

East Branch

East Branch

Whetstone Falls to
Grand Lake Matagamon

24

Mattawamkeag
Macwahoc
Passadumkeag
Cold Stream

Mattawamkeag
Mattawamkeag
Passadumkeag
Passadumkeag

Mattawamkeag to Haynesville
Conf. w/Mattawamkeag
Passadumkeag to Headwaters
Passadumkeag to Enfield

45.5
25
41
4

Little Cold
Stream
Penobscot

Passadumkeag

Cold Stream to Headwaters

Penobscot

Howland to Mattawamkeag

22

Hydrologic - undev.

Penobscot

Penobscot

Socks I. to Passadumkeag

10

Polland Brook

Penobscot

Hoyt Brook

Penobscot

Sunkhaze Stream

Penobscot

Stillwater
Piscataquis
Salmon
West Branch

Penobscot
Piscataquis
West Branch

Katahdin Stream
Piscataquis

West Branch
Piscataquis

Confluence w/Penobscot
Headwaters
Confluence w/Penobscot
to headwaters
Confluence w/Penobscot
to headwaters
Socks I. to Stillwater
Confluence w/Penobscot
east of Dover-Foxcroft
Nesowadnhunk dead
water to Ripogenus Dam
Confluence w/ W Branch
West of Dover-Foxcroft
to Guilford

Geologic-Unique Dis
tribution and variety
of islands
Hydrologic- Un
developed

3

Recreational

Source:

HCRS
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5
9
12
8
37
5.5
8
6

Fish-restored A.
Scenic - Gorge

Historic
Fish-restored
Atlantic Salmon
Fishery
Recreation

attractive at sites on river segments with good recreational potential —
Piscataquis, the Mattawamkeag, and the East and West Branches.

the

The

controversy over the proposed Great Northern Paper hydropower dam at Big
Ambejackmockamus Falls on the West Branch (see discussion below) is one such
issue that needs to be resolved quickly.

East and West Branches of the Penobscot
These rivers in the northern basin are actively used for fishing, hunting,
camping, and whitewater canoeing and rafting.

The West Branch below Ripogenus

Dam is one of only two heavy whitewater stretches left in Maine.

The West

Branch also supports blueback trout and landlocked salmon; the East Branch
provides spawning grounds for Atlantic salmon.

In 1978, an estimated 147,000

visitor days were spent on the West Branch and 24,000 on the East (DOC/BPR,
1978).
In 1976, the then U.S. Bureau of Outdoor Recreation (no longer in
existence) recommended that 295 miles of the East and West Branches be
designated by state initiative as a national Wild and Scenic River.

The

Governor of Maine has until October, 1981 to submit a protection plan and
request for designation.
development.

Until that date there is a moratorium on hydropower

If the river is not designated after that date, hydropower

projects can proceed under the normal permitting process.
After considerable planning and negotiation, Great Northern Paper Company,
the principal landowner along the East and West Branches, has offered to
donate over 7,000 acres of conservation easements to the Maine Department of
Conservation.

The easements would include a 500 foot corridor along

approximately 75 miles of the river's shoreline in which no commercial or
residential structures would be permitted.

GNP would retain the right to

develop the area for hydropower, timber harvesting, and mineral extraction.
GNP is also seeking a P-RP (resource protection plan) district designation for
the corridor.

This alternative to the Land Use Regulation Commission's usual

districting and standards will allow GNP to propose its own, equally
protective standards, for all major land uses still allowed under the easement.
GNP's proposed easements would also give the state the right to manage
recreational activities on the waterway.

Under a plan developed by the BPR,

Inland Fisheries and Wildlife, and GNP, significant increases in recreation
use would not be encouraged, and campsites, access points, and picnic areas
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Table R- 4 .

Major Recreational Rivers

Wild, Scenic, Recreational Characteristics
West Branch
Penobscot
19 miles
(15.25 mi whitewater

Ripogenus Gorge-spectacular high walls
Wilderness/white water recreation
Runnable by canoe 3 seasons
Receives high use; rafting and canoeing
use increasing

priority for boat
access (SCORP)
On HCRS inventory
On NERBC list
regionally significant
rivers*

East Branch
Penobscot 1, 3

Wild, scenic, geologic values
Wilderness/whitewater recreation
Runnable for 2 seasons, low levels of use
Excellent water quality
High archeological potential
Natural scenic qualities
Outstanding wildlife

On HCRS inventory
list
On NERBC list of
regionally significant
rivers*

71.5 miles

North Branch
Penobscot
27 miles
(3.5 mi whitewater)

Scenic canoe tripping river
Runnable in spring
Low levels of use

Mattawamkeag
45.5 miles

Wild, undeveloped

Deficiencies in canoe
access (SCORP)

Piscataquis R.
37 miles

Restored Atlantic salmon fishery

Oeficiencies in canoe
access, priority for
boat access (SCORP)
On HCRS inventory
list

Penobscot
Main Stem
32 miles

Geologic-unique distribution and variety
of islands (lower river)

Recommended for river
plan (SCORP)

♦As part of its Hydropower Study, NERBC identified regionally significant recreational
rivers by consensus of river interests such as statewide environmental organizations,
commercial outfitters, state river programs, and others.
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would be kept to a minimum.

A public hearing was held in late April 1981 to

discuss GNP's proposal, which is still under consideration.
The most probable hydro site on the East and West Branches is Big
Ambejackmockamus Falls on the West Branch.

GNP is presently investigating the

feasibility of building a 34 megawatt hydropower dam there.

As proposed, the

dam would flood 3.5 miles of the river, creating a reservoir that would back
up to GNP's power station for Ripogenus Dam.

Ripogenus Gorge, high quality

white water, and land locked salmon habitat would be eliminated by the
project.

NERBC has identified four other potential undeveloped sites on the

West Branch and five on the East Branch.
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Table R-5

Summary of Plans and Programs - Recreation

PLANNING
Federal
U.S. Department of Energy, Federal En ergy Re gu la to ry Commission.
Requires the evaluation of recreational o p po rt un it ie s at appropriate licensed hydroe le ct ri c projects.
U.S. Department of Interior
wild and Scenic Rivers
Under the wild and Scenic Rivers Act (PL 9 0 -5 42 as amended) a. Rivers can be designated as national wi ld and Sc en ic Rivers, by a vote of C o n g r e s s or approval by the
Secretary of Interior upon state application.
If in itiated by the state, the Go ve r n o r mu st request
de signation and develop a pr otection pl an for the river.
Th ese rivers are pr ot ec te d from federal projects
that would have a direct and adverse effect on the values of the d e s i gn at ed rivers. No n e in basin.
b.

Some rivers are in the process of be ing st udied by the NPS through Co ng re ss io na l a u th or iz at io n under the
Act.
These are protected under Section 7 of the Act which provides that no federally licensed or funded
water resource project that would have an ad verse effect on the wild and S c en ic values of a river may be
approved for three years after the river has be en de si gn at ed for study.
O n e st udy ri ver - the East and
West Branches.
In 1980, NPS also made funds available to states and pr ivate c o n s er va ti on as so ci a t i o n s through the state
on a matc hi ng basis to conduct studies o f rivers.

c.

Other rivers appearing on the HC RS inventory list are po te ntially el igible for in cl us io n in the national
wild and Scenic Rivers system due to their wild, scenic, or recreational values.
Se ction 5(d) requires
all federal agencies to consider potential wild, scenic, and recreational ri ve rs in p l an ni ng for use and
development of water and related land resources.
Sixteen inventory rivers in b a s i n (see Table R-3).

State
1.

Department of Conservation, Bureau of P a rk s and Re cr ea ti on
la. St at ewide Co mp rehensive Outdoor R e cr ea ti on Pl a n (SCORP) - Plan, last p u b l is he d in 1977, is required for
states to receive federal La nd and wa ter C o n s e r v a t i o n Funds.
It provides an in ventory o f existing
recreational facilities, analyzes recr ea ti on defi ci en ci es for 8 Pl an n i n g an d D e v e lo pm en t Districts and 23
urban areas, and identifies needs for facility deve lo pm en t and additional studies.
lb. Pu blic Fa cilities for Boats Pl a n published in 1976, identifies coastal and inland rivers,
facilities.

lakes, and ponds in ne ed of pu bl ic boating

lc. State and HC RS
Ma ine River Study (ongoing)
study is collecting and storing q u an ti ta ti ve and de sc riptive river- re la te d information; wi ll assist in
ev al uating rivers for their re creational potential.
l d.

Penobscot River Study (1978)
de te rm in ed the most feasible methods of as suring pr ot ec ti on of the East and West Br anches and raised
arguments for and against federal d e si gn at io n as a wild and Scenic River.
The st udy as sessed recreational
facilities, natural areas, and future water resource development issues.

2.

Department of Conservation, Land Use R e gu la ti on C o m m is si on
plans for and regulates land use in the un or g a n i z e d areas ba sed on prot ec ti on and ma na ge me nt districts.
Several o f these relate to recreation, in cl ud in g one that protects pr im it iv e re cr eation resources and many
ot hers that protect significant natural resources.

3.

State Development Office
administers the 1977 Tcurism P r em ot io n and I n f o rm at io n Services Act, pr ov id in g 1:1 ma tching grants to
private organizatiens for promotional purposes. 4

4.

Department of Transportation - Travel Info rm at io n Ad vi so ry Co uncil (advisory)
administers actions under the Maine Tr av el le r Info rm at io n Services Act, in cl uding removing billboards and
es tablishing a traveller information sy st em
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5.

State Planning Office
Maine's Coastal Program establishes policies for coastal use including policies co vering recreation, based
on studies of Recreation and Open Space (1978) and Pu bl ic access (1979). Pr ov id ed Local Assistance
Project funding to 6 towns in the basin; many us ed the funds for recreation-related planning.

6.

Baxter State Park Authority
adopted the Baxter State Pa r k Plan (1978) which id en tifies five land us e management zones and established
policies for resource protection, transportation systems, forestry, fish and wildlife, and public use.

FUNDING A N O RECREATION AREA DEVELOPMENT ANO MANA GE ME NT
(See also Ta ble R-l for state and federal recreational lands.)
(The 8iological Resources section also summarizes p u blic and quasipublic fish and w i l d l i f e management areas and
conservation holding, some of which are open for recreational use.)
Federal
1.

U.S. Department of Interior, National Park Service
Land and Water Co nservation Pr ogram
provides funding to states for preparation o f Statewide Co mp re he ns iv e Ou td oo r Recreation Plans
(SCORPs) and for acquisition and d e velopment o f outdoor recreation areas and facilities by the state
or by municipalities (up to 50* federal cost-share).
Futu re funding is uncertain.

2.

U.S. Department of Interior, Fish and Wi ld life Service
2a. Oingell-Johnson Program
grants to states of up to 75 * of project co sts for projects promoting sport fisheries, including
acquisition and development of access sites.
2b. Pi tm an-Robertson Program
grants to states of up to 7 5 * of pr oject costs for pr ojects that restore or ma na ge wildlife populations
and provide for public use.

3.

U.S. Department of Agriculture
Soil Co nservation Service, Resource C o n s e r v a t i o n an d Deve lo pm en t Pr ogram
can provide up to 50* of cost o f structures, land rights, and basic facilities for water-based recreation
development.

A.

U.S. Department of Agriculture
Farmers Ho me Administration
loans of up to $250,000 available to local sponsoring agencies in Re so ur ce Co ns er va ti on and Development
areas for public outdoor wate r-ba sed recreational facilities in rural communities.

State
1.

Department of Conservation
a. Bureau o f Parks and Recreation
administers and coordinates Fe deral La n d and Water C o nservation Fund; acquires and develops parks and
historic sites, provides public bo at ac cess through the Waterways Program, admi ni st er s state trail and
snowmobile programs.
b. Bureau of Public Lands
manages and administers, including the sale and exch ange of, public reserved lots and other lands in
the public domain.
Lands are mana ge d for a va riety of objectives, including recreation.
c.

Department of Conservation, Bu re au of Forestry — manages and maintains forest ca mp gr ou nd s in the
unorganized territory.
In the Peno bscot ba si n are 31 ca mping areas, 17 o f wh ic h ha ve road access.

2.

Baxter State Park Authority
comprised of the Commissioner of Inland Fi sh er ie s and Wildlife, the Di re ct or o f the B ureau of Forestry,
and the Attorney General; administers Baxt er St ate Park. 3

3.

North Ma ine Woods
a private land management organization, ma in ta in s 29 ca mp grounds (13 with w a ter ac cess only) in the basin.
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4.9

FORESTRY

Existing Conditions
Nearly 95 percent of the Penobscot River basin is forested; most of the
forest is commercially managed and harvested for pulp and paper production and
for saw timber production (see Figure T-l).

The predominant vegetation within

the basin is boreal (spruce and fir) although significant stands of northern
hardwoods (maple-beech-birch) are found in the central basin at the higher
elevations of the Longfellow Mountain range.
Forest land in Maine reveals a system of land tenure uncommon in the
United States.

Of the four million acres of commercial forest land in

Penobscot and Piscataquis Counties, private industries own 56 percent.

Figure

T-2 illustrates the public and private commercial forest lands in greater
detail.

Major landowners in the basin include Great Northern and Diamond

International Paper Companies.

Baxter State Park, covering 201,000 acres in

the basin, is divided into five management zones, one of which is a scientific
forest management area covering 28,594 acres.
The basin's forest resources are vital to the continued operation of
numerous paper mills and hundreds of smaller saw milling operations employing
8000-10,000 people in Penobscot and Piscataquis Counties.

As shown in Figure

T-3, 250 million board feet of timber and 920,000 cords of pulp were harvested
in basin counties in 1979.
Since the harvesting of the "King's Pine" for ship masts in the early
1700s, softwood cutting has shifted to spruce and fir, which are important in
pulp and paper production.

After decades of harvest volumes well below forest

growth and inventory levels, softwood removals have more than doubled in the
last 20 years.

The increase is due to a number of factors, including the

growing demand for wood and paper products, advances in harvesting and
management techniques, and the increased cutting of spruce and fir due to
spruce budworm infestations.
With the spiralling rise in energy and heating costs, many private
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Figure T -l Land Area by Land Classes

(Thousands of Acres)

for Penboscot and Piscataquis Counties
94%

of Penobscot Counh/ and 85% of Pascahtquis

Figure T -2 Commercial Forest Ownership (Thousands of Acres)
in Penobscot and Piscataquis Counties

Source:
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landowners are increasingly harvesting hardwoods for home heating purposes.
In 1980, an estimated 750,000 cords of hardwood were used for heating purposes
in Maine (ME OER, 1981).

Overcutting and improper silviculture practices are

of concern in areas of extensive fuelwood harvesting, and increased wood
burning may lead to air quality problems.

While hardwood timber harvesting

has generally not increased (see Figure T-3), some paper industries are
turning to hardwoods to compensate for softwood losses due to budworm.
More intensive management of forests for industrial and energy needs
raises risks and opportunities for other forest resource values, including
habitat and recreational uses.

Many landowners are taking a more sustained

interest in their woodlands, constructing permanent access roads and
introducing long term silvicultural management into increasingly remote
areas.

One immediate effect of new logging roads, in particular, is to

enhance access to the woods for other purposes, such as recreation.

Changes

in forest use and silviculture may have longer term effects on the forest
ecosystem and its values as a wilderness area and a wildlife habitat.

The

overall significance of trends in forest management is a complex and
increasingly important issue in the basin.

Water-Related Impacts
Transportation, harvesting, and chemical spraying appear to have the
greatest forestry-related impact on the basin's water quality.

While most

logging operations use adequate watershed protection measures, improper
harvesting and transportation practices can result in unnecessary soil
compaction, erosion and sedimentation.

Effective erosion control techniques,

including adequate buffers around water bodies, are important to water quality
and water-based recreation.

Water quality problems, where documented in

logging areas, have most often been linked to transport operations (stream
fording, mechanized skidding).
Although banned in 1976, river drives have historically caused water
quality problems by introducing sediment and organic material such as bark to
the aquatic environment.

Nearly 10% of all softwoods transported on the

rivers and lakes typically sank to the bottom and eventually decayed, thus
lowering the dissolved oxygen levels and upsetting the fisheries habitat.
Use of chemical insecticides and herbicides also has the potential to
create serious water quality problems where improperly applied.
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budworm spraying has been a major source of controversy in the basin and most
of northern Maine, as discussed below.

Herbicides such as Tordon, Garlon and

Roundup are also commonly used to control growth of competing vegetation
(mostly hardwoods) within parts of the basin.

Although spraying is prohibited

over major bodies of water and surrounding "buffer zones," there is still some
risk of surface water contamination from spray drift and overland runoff.

Spruce Budworm
Since 1954, nearly 15 million acres in northern Maine have been sprayed
with chemical insecticides in an effort to reduce spruce budworm populations
(see Map 12).

Infestations became a major problem during the 1960's, covering

large portions of Maine as well as Quebec and New Brunswick; and spray
projects became an annual occurrence in the state.

In the largest insect

control program ever conducted in the nation, 3.5 million acres of Maine
forest, including most of the northern half of the basin, were sprayed in
1976.
As spray projects increased in size and frequency, there was a shift, in
1970, from use of DDT to use of less persistent insecticides (see Figure
T-4).

Beginning with the record 1976 spray project, the chemical carbary1

(Sevin) became the predominant insecticide used.

Although use of sevin avoids

the long-term environmental impacts of DDT, there is still concern about the
biological implications of chronic low-level exposure from repeated spraying
(USDA, Final EIS, 1981).
A biological insecticide, bacillus thuringiensis (bt), has also been
introduced, beginning in 1979 and extending to 200,000 acres in 1980 (see Map
13).

While avoiding environmental risks associated with chemicals, bt is

still considered by many to be an experimental pesticide of unproven
effectiveness (USDA, 1981).

Further testing and development of biological

insecticides is needed, particularly for combatting high infestations.
While continuing to support budworm spray projects, state and federal
governments have taken steps to reduce long term reliance on spraying, to
encourage alternatives to spraying, and to foster integration of budworm
control into overall forest management.

In 1976, state legislation first

provided for an integrated budworm control program, including silvicultural
techniques, which reduce future budworm susceptibility, and utilization/
marketing approaches, which minimize near term economic losses (see Table T-l
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1975

2.2 million acres
U . S . F o r e s t S e r v i c e / E .I .S . , 1 9 8 0

4*

Source:
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1 2 Spruce Budworm Suppression Project
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.92 million acres

1980

1 .2 million acres

Acres (100,000s)

Figure T -4 Summary of Aerial Spraying for Spruce Budworm Control
Statewide
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for examples of techniques).

In accordance with 1978 federal legislation

(Cooperative Forestry Assistance Act), the USDA Forest Service and Maine
Forest Service have been developing a 5-year (1981-85) spruce budworm
Integrated Pest Management (IPM) program for the state.

Based on an

evaluation of several alternatives (see Table T - l ), the recommended IPM
program provides for a 3 million acre spraying program, relying more on
biological insecticides than in the past, and also encouraging a variety of
silvicultural and utilization/marketing approaches.
Progress in resolving other controversies surrounding budworm control,
including questions of public safety, environmental impacts, and cost
recovery, is also being made.

Recent state legislation (1980 Spruce Budworm

Management Act) includes important provisions affecting the 1981-85 IPM
Program:
o

voluntary landowner participation (landowner application for spray
project eligibility);

o

assessment of (non-federal) costs to landowners based on acres sprayed;

o

required submission of a 5-year cutting plan with landowner spray
project application; and

o

special application requirements and municipal prohibition powers for
spraying near publicly maintained roads ("settlement corridors").

In addition, the legislation clarifies state agency roles; the Maine
Forest Service continues to have responsibility for conducting the IPM
program, while the Board of Pesticide Control is now authorized to review
spray plans, establish buffer requirements, and set aerial spraying procedures
(the Forest Service was previously exempt from state pesticide regulations).

Further Study
The trend toward more intensive forestry has raised issues for resource
managers concerned with varied uses of the forest.

There has been limited

information to date on the implications of changing harvesting and
silvicultural practices for multipurpose forest management, including habitat
and recreation as well as commercial forestry concerns.

However, new

information is and will be becoming available through several sources, notably
o

The 1980/1981 Decennial Forest Assessment (USDA Forest Service) comprehensive data gathering and analysis on how forest growth and
harvesting/silvicultural practices are affecting forestry and other
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Table T l

Advantages and Disadvantages of Budworm
Control Methods

Methods

Apply cnemicai
insecticide

Advantages/Bene fits

o

Effective short-term protection

o

Reduced long-term environmental risk
(biodegradable chemicals)

Disadvantages/Costs

0

Use/effectiveness limited by water
protection measures:
- Buffer zones
.- No spraying if wind velocity over
10 m p h

0

Some remaining risk (even with
protection measures):
- Possible continued effect on nontarget species (esp. aauatic
insects and crustaceans)
- Possible other unknown effects

0

Chronic budworm infestation remains
reguiring repeated spraying

0

Cost is S4.65/acre

*

2.

Aoply biological
insecticide

0

Effective short-term protection for lowmoderate infestation

0

Ineffective against high infestation

0

Minimal environmental risk without need for
use limitations

0

Affects some non-target species (eg.,
moths, butterflies)

0

Cost Is $12.50/acre

Infestation probably ends in 5-10 years,
without treatment

0

Ub to one-half soruce-flr mortality
in 5-10 years; serious economic
losses; extensive area of:
- Temporary water temoerature
increase
- Loss of forestry habitat values
(eg., for deer)
- Short-term fire hazard

o

Limited usefulness due to:
- Rotting in 2-5 years
- Inability of saw mills to use more
fir

0

Runoff/Dollution effects from heavy
cutting

3.

Allow infestationcollapse cycle

A.

Improve marketingutilization

Maximize utilization of susceptible stands
(le., fir)

- Salvage fir
- Mere flexible
grading for mixed
shipments
- New or expanded
fir industries

Increase overall short-term utilization
(emoloyment/production increases)

5.

0

Implement silviculture

a

Reduce long-term need for insecticides

o

Does not protect immediately
threatened forest values (ie., fir)

- Reduce fir mix
- Enhance productivity
of non-fir species
(cultural treatment)
- Shorten fir rotation

a

Improve long-term utilization through
reduced susceptibility to budworm
(employmant/production increases)

o

Reouires (1) investment of $50-125
per acre, and/or (2) utilization of
smaller trees

Protect 5 million'acres-

o

Maximum chemical insecticide risk

B.

Level/mlx (alternative)

1.

Continue high-level.
o
protection; increase
utlllzation/silviculture o

*2/3. Reduce chemicals by
nearly half; continue/
increase biologicals
increase utilization/
silviculture
A.

Eliminate chemicals;
Increase biologicals;
increase utilization/
silviculture

Minimize environmental effects from mortality o
and salvage operations

o

Protect 3 million acres

o

C/B ratio positive

o

Protect 1 million acres

o

Avoid chemical insecticide risk

C/8 ratio not clearly positive
(positive only at low discount
rate)

o

More fir protected than could be cut
before old age mortality

o

Some environmental effects from
mortality and salvage ooerations

o

Some chemical insecticide risk

o

Supply shortfall at mills in 10-20
years

o

C/B ratio negative

0

Extensive enviromental effects from
mortality and salvage operations

o

Salvage needs divert resources from
silviculture

o

Maximum biological insecticide
effect on non-target species

*

Alternative 3 (reduce chemicals, increase biologicals, increase utlllzation/silviculture) recommended by u.S.O.A.
forest Service

Source:

Table developed from final EIS, Proposed 5-year (1981-85) Spruce Budworm Management °rogram for Maine
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values (including habitat information);
o

The Green Woods Project (University of Maine) - research into targeting
budworm control efforts, including pesticide and salvage operations,
using computer management models and aerial reconnaissance;

o

The Hubbard Brook Ecosystem Study (National Science Foundation) long-term study of hydrology, biochemistry and ecology in six small
watersheds at the U.S. Forest Service experimental forest (at Hubbard
Brook, New Hampshire) which is providing insight into the relationship
between forest management and the functioning and productivity of the
northern hardwood forest ecosystem (Bormann and Likens, 1979);

o

Submission or landowner cutting plans (1980 Spruce Budworm Management
Act) - five-year (projected) information on locations and methods of
salvage operations, required as part of application for spray
eligibility.

Planning for multipurpose use of forest resources can be enhanced by thorough
assimilation of newly available research and monitoring information into
overall forest management.

Cooperation in achieving maximum use of data from

various sources should be a high priority of state, federal and private
management interests in the next few years.
The risk of chemical insecticides for aquatic and other habitats, and for
public safety, remains a major issue despite efforts to limit impacts.

The

Board of Pesticides Control and concerned municipal governments have been
given increased responsibilities to address protection needs.

If intelligent

protection decisions are to be made, however, continued research into
insecticide impacts, including long-term implications of chronic exposure, is
essential.

1 22

Table T- 2.

Summary of Plans and Programs - Forestry

International
Canadian-U.S. Budworm Research Program, CANUSA - Organized as an international effort in 1977 to coordinate
research, development, and application efforts that will provide forest resource managers with alternatives
control and manage the spruce budworm.
Federal
U.S. Forest Service - In cooperation with the Maine Forest Service, the U.S. Forest Service is preparing a fori
resource evaluation which will provide baseline data for all levels of government and industry.
State
Department of Environmental Protection - Regulates land and water quality impacts of forestry activities where
three or more acres of soil are disturbed in the organized townships .
Department of Conservation, Land Use Regulation Commission - Regulates forestry and related industries concern,
land and water quality in the organized townships.
LURC also administers the Mandatory Shoreline Zoning A c
which regulates forestry activities within 250 feet of streams and great ponds in the unorganized townships
Department of Conservation, Bureau of Forestry - Conducts cooperative programs for small landowners designed t
promote better timber management practices and timber stand improvements. Conducts fire and pest control
programs, including the spruce budworm suppression program.
Department of Conservation, Bureau of Public Lands - Plans and conducts timber harvesting operations on portioi
of the states publicly owned lands.
Department of Inland Fisheries and Wildlife - Administers the Stream Alteration Act by granting permits for
dredging, filling or construction of permanent structures in, on, or adjacent to, and affecting rivers and
streams, including contiguous wetlands.
Department of Finance and Administration, Bureau of Taxation - Administers the Tree Growth Tax Program which
provides tax incentives to landowners for long-term management of their forested lands. Membership in the
program is mandatory for landowners with greater than 500 acres of contigious forest land and encouraoed fo
landowners with 10 to 500 acres of forest land.
Department of Agriculture, Pesticides Control Board - Licenses all dealers and commercial application of chernl
pesticides. Establishes application procedures and monitors for pesticide contamination.
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Square Lake

Location of Bald
Mountain deposit

? Area in which
Superior Mining has , IJJ
mineral exploration “
options

Belt of Massive Sulphide
deposits (copper-zinc)
Cathart Mountain

Parmachenee

Possible copper/zinc
deposits
jfk
Area in which
exploration for
uranium is being
conducted

1 4 Mineral Exploration Areas

4.10

MINERALS

Existing Conditions*
Mineral extraction in the Penobscot basin consists primarily of sand and
gravel, with marginal amounts of slate and crushed stone production.

Zinc and

copper have been mined in the Penobscot Bay area, south of the basin, and
mining interests have recently stepped up exploration for hard metals in the
state following the discovery of major copper ore deposits at Bald Mountain in
Aroostook County.

There are also substantial peat deposits in the basin,

which are potentially important for future energy needs (see Section 4.7), but
are now harvested only for agricultural purposes.

Table M-l summarizes the

1977-80 annual non-fuel mineral production trends for the state.
Sand and gravel deposits are widely distributed throughout Penobscot
County, corresponding closely to the deposition of glacial material in river
valleys.

Sand and gravel is also mined in selected areas of southern

Piscataquis County.

All sand and gravel mining in the basin is from open pits

which are excavated wet or dry, depending on the water table.

There are

currently 31 sand and gravel producers in the two counties, of which the five
principal producers operate about 25 pits and mills (see Tables M-2 and M-3).
The new interest in hard minerals began with the 1977 discovery, by
Superior Oil Company and the Louisiana Land and Exploration Company, of a
major copper-zinc deposit at Bald Mountain in Township 12, Range 8 in
Aroostook County.

The 36 million ton deposit is estimated to be in size among

the top ten in North America of the particular kind of deposit it represents.
Spurred by the Bald Mountain discovery, at least 22 mineral exploration
companies were active in Maine in 1980 (see Table M-4).
Volcanic geology and deposits known to be similar to Bald Mountain are
found throughout a belt extending from northern Oxford County through the
northwestern portion of the Penobscot basin to northeastern Aroostook County.
As shown in Table M-3, there are currently six developed deposits of metals in
Penobscot and Piscataquis Counties, including silver, gold, and lead.

These

metals along with peat, are also predominant among the 41 known minerals
prospects in the two counties.
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Table M -l.

MINERAL

C l a y s , t h o u s a n d s h o r t t o n s ...............
Copper ( r e c o v e r a b l e c o n t e n t
o f o r e s , e t c ) s h o r t t o n s ...............
Gem s t o n e s ...........................................................
L e a d , s h o r t t o n s ...........................................
P e a t , t h o u s a n d s h o r t t o n s .................
Sa nd and g r a v e l , d o ..................................
S t o n e ( c r u s h e d , d o .....................................
Z inc (r e c o v e r a b le c o n t e n t o f
o r e s , e t c ) s h o r t t o n s .......................
Combined v a l u e o f o t h e r n o n m e t a l s
a n d v a l u e s i n d i c a t e d by
s y m b o l W.........................................................

_________ 1 9 7 7 _________

_________ 1 9 7 8 _________

Q u a n tity

Q u a n tity

98
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U .S.

D epartm ent o f th e

$

160
1 ,7 8 7
W
109
80
1 9 ,0 2 3
4 ,110

7 ,2 6 9

5 ,001

XX

1 2 ,9 5 5

XX

$ 4 3 ,2 2 5

company p r o p r i e t a r y

^ - P r o d u c t i o n a s m e a s u r e d by m ine s h i p m e n t s ,
SOURCE:

V alue

1, 337
NA
178
5
1 0 ,4 8 7
1 ,3 1 2

TOTAL................................................................

NA:
Not a v a i l a b l e *
W:
W ith eld t o a v o id d i s c l o s i n g
XX:
Not a p p l i c a b l e *

Non-Fuel Mineral Production
in Maine, 1 9 7 7 -1 9 8 0

In terio r,

sa le s,

d ata;

100
—
NA
—
4
1 1 ,5 3 0
1 ,655

XX
XX

Value

$

164

$ 4 2 ,7 8 2

v alu e in clu d e d in

o r m ark etab le p ro d u ctio n

B u re a u o f M ines

90

—
W
—
153
2 2 ,470
5 ,5 1 0

1 4 ,4 8 5

__________1 9 7 9 ________
Q u a n tity
V alue

—
NA
—
3
1 1 ,0 2 2
2 ,069

XX
XX

$

163
—
W
—
202
2 0 ,5 3 4
7 ,492

1 7 ,5 1 9
$ 4 5 ,9 1 0

___________ 1 9 8 0 __________________
Q u a n tity
V alue

78
—
—
—
8
6 ,9 7 8
1 ,1 3 0

XX
XX

"com b in ed v a l u e " f i g u r e .

( i n c l u d i n g c o n s u m p t i o n by p r o d u c e r s ) .

$1 7 4
—
900
—
534
1 5 ,4 3 4
3 ,9 6 9

1 5 ,9 5 5
$ 3 6 ,9 6 6

Table M -2.

Principal Producers

Commodity

Company

Location

Sand and Gravel

Cianbro Corp.
GEGoding & Son, Inc.
Lane Construction Corp.
HE Sargent, Inc.
Warren Bros. Co.

Penobscot
Penobscot
Penobscot
Penobscot
Penobscot

Miscellaneous Stone

Hughes Bros., Inc.

Penobscot Co.

2 pits and mill

Slate

Portland-Monson
Slate Co.

Piscataquis Co.

Underground mine
and plant

Activity
Co.
Co.
Co.
Co.
Co.

7
2
4
7
5

pits
pits
pits
pits
pits

and
and
and
and
and

mills
plants
mills
mills
mills

Source: USBOM. Minerals Yearbook - The Mineral Industry of Maine. 1978-1979 Preprint.

Water-Related Impacts
Individual sand and gravel borrow pits in the basin area may cover
relatively large areas in comparison to other land uses.

More often, however,

they are small, have limited life spans, and allow for subsequent use of the
land for other purposes.
extraction are minimal.

Threats to water quality from sand and gravel
Such operations, which sometimes use water for

processing purposes, rely on settling ponds and recirculation systems to
conserve water and eliminate sediment discharges.

Small borrow pits, cut into

hillsides and located near a water body, can cause siltation problems, but
these are generally localized and have not been identified as a problem.
Subsequent use of exhausted sand and gravel pits, however, can cause water
resource problems.
areas.

Often the pits are also the sites of ground water recharge

Inappropriate subsequent uses can contaminate ground water, primarily

through spillage of oil and other toxic substances.

Such uses might include

road salt storage, housing with on-site sewage disposal systems, landfills,
and automobile junk yards.

In addition, subsequent uses involving the paving

of large areas may prevent ground water recharge.
The major water-related problem regarding development of metals mining
sites, such as the one at Bald Mountain, is discharge of process water, pit
collected ground water and precipitation, as well as leachate from tailings
storage.

Many of the streams originating in the volcanic belt of northwestern
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Table M -3 .

Status of Mineral Development

Penobscot, Piscatquis Counties:
Penobscot River Basin

Mineral

Camcdity
Sand & Gravel
Stone

Current
Producer

Former
Producer

31

3

3

46

Developed
Deposit

Known
Prospect

Status
Unknown

2

Silver

6

3

10

3

Lead

5

1

6

3

CoDDer

4

1

5

Gold

3

6

1

Zinc

2

Iron

1

2

1

Arsenic

1

Sulfur

1

Cobalt

1

*Nickel

1

2

1

Peat

7

Antimonv

3

Manqanese

3

Graphite

1

-Kyani.ts___________________

1

* Strategic metals and minerals that are vital to maintaining the nation's
industrial capacity; most of these materials are currently being imported
from politically unstable areas.
Source: US Bureau of Mines. Log Book for Maine. May 8, 1981. .
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1

Maine are relatively small and classified as Class A streams, which, until
recently, meant that they could receive no discharges of any kind.

Following

public hearings on the Bald Mountain development, however, the Legislature
modified the laws to allow discharges "as clean as" the river.
Due primarily to the presence of heavy metals in the effluent, the Bald
Mountain developer has not been able to meet the modified laws either.

At

this writing, the developer is considering piping the effluent about 20 miles
southeast to the lower stretches of the Machias River, which is Class B-l, or
perhaps a few miles further to the main stem of the Aroostook River, which is
Class B-2.

Discharges of a specified water quality are permitted into either

of these river segments.

By so doing, the developer may avoid altogether the

difficulties of dealing with discharges into Class A streams.

The issue then

will be whether these waters can provide sufficient dilution to protect
aquatic life.

The developer will be required to submit information on

treatment technology, discharge constituents, quality and quantity, and define
effluent plume charactreristics in obtaining his wastewater discharge permit.
As a result of the significant increase in hard mineral exploration
activity, the State is also concerned about potential future water and related
land resource impacts as a result of a series of valuable mineral deposit
findings.

The similarity of geologic structure throughout north central

portions of Oxford, Franklin, Somerset, Piscataquis, and Aroostook Counties
tends to increase the likelihood that other valuable deposits of minable
metals may be found in Maine.

Although speculative at this time, two or three

such findings may make it economically feasible to locate a smeltering
facility closer to the concentration sites than the presently operating
facilities at Gaspe, Quebec or Bathurst, New Brunswick.

The Bald Mountain Project
Production of copper ore has not yet begun at the Bald Mountain site in
Aroostook County.
by about 1985.

Preparations are being made, however, to begin production

The prospective mine planned to extract this ore will be an

open pit measuring about 2500 feet in diameter and about 800 feet deep.

The

project will have an estimated life of 15 to 20 years and will require a
production work force of 200 to 300 people when the facility is operating at
maximum capacity; an estimated work force of similar size will be required
during the development and construction period.

129

The total land area which may

Table M - 4.

R ecent M ineral E xp loration Activities in M aine, 1 9 7 8 -1 9 8 1

Company

Location and/or Comment

Superior Oil Company and
Louisiana Land & Exploration Co.

Exploring in volcanic belt trending
northeast from the Magalloway River
drainage on the northern New
Hampshire-Maine border to the Fish
River drainage in northeastern
Aroostook County.

Newmont Exploration
(Danbury, CT)

Active north of Bald Mountain.

Phelps-Dodge Exploration East Inc.
(Reston, VA)

Exploring in northern belt near
Wing Hill in Rangeley, the site of one
of the world's largest deposits of
Garnet-bearing rock, metals.

Billiton (Toronto)

Exploring in Washington County —
tungste n , molybde n u m .

Northgate Exploration (Toronto)
1979 only

Exploring for uranium and molyb
denum in Hancock and Washington
Counties.

Chiasma Consultants (Portland)
(Greenville, SC)

Evaluating uranium potential in
western Maine (NURE).

Scintilore Exploration Ltd.
(Toronto)

Prospecting for copper, zinc, and
silver in Washington County (Pembroke)?
copper, silver, and gold at Big Hill
near Route 214 in Washington County.

Houston International Minerals Co.

Active in the northwest Dead River
(Kennebec) drainage near Chain of Ponds
— also at Parmacheenee.

Houston Oil & Mineral Corp.
(Denver, CO)

Active in Seven Ponds T w p ., north
of Rangeley.

Aquitaine Company of Canada, Ltd.

Doing geophysical studies and drilling
in Bowmantown and Oxbow townships
(northern Oxford County).

Kerr McGee Resources Corp.
(Marquette, MI)

Evaluating uranium potential in
Western Maine.

GCO Minerals Co. (with A1 Aqui
taine Co. LTD)

Drilling in Errol and Oquossoc
quads, and in Aroostook County Portage
and Winterville quads.

130

Boliden - Canada, LDT. (Toronto)

Exploring in former Knox Mining Company
area Knox County (nickel deposit).

Gulf Chemical & Metallurgical Co.
(Texas City, TX)

Exploring for tin in northern and
Eastern Coastal volcanic belts.

Kaiser Aluminum & Chemical Corp.
(Oakland, CA)

Active in western Maine, Kyanite (an
aluminum silicate).

US Borax (Los Angeles, CA)
Urangesellshelf (W. Germany)

Studying uranium potential.

Minnegasco (Minneapolis, MN)
Peat Consultants Oy. (Helsinki,
Finland)

Studying peat potential.

Chevron Oil Co. (Los Angeles, CA)
Getty Oil Co. (Los Angeles, CA)

Studying hard metal potential in
Rangeley area.

Beledin (Sweden)

Exploring in northern volcanic belt and
Union, nickel.

J.S. Cummings (Bangor)
F.M. Beck (Yarmouth)
Noranda

Opened offices in State from which
exploration activities throughout
the State are directed.

Asarco (Knoxville, TN)
Union Carbide Corp. (Grand
Junction, C O )
St. Joe American Corp. (Minne
apolis, MN)
American Copper & Nickel Co., Inc.
(Wheat Ridge, CO)
Amax Exploration Inc. (Denver, CO)
Rio Tinto, Allied Chemical,
Bethlehem Steel

Other exploration firms thought to
be active in the State, likely in
northern and eastern coastal
volcanic belts.

Source:

U.S. Bureau of Mines, Mineral Industry
Survey, January, 1981.
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be disturbed by the mine, ore concentrating mill, and trailings disposal site,
is estimated to be 5000 acres, or nearly eight square miles*
In the event that production does begin about 1985, several steps will
have to be taken, some of which will involve processes related to water use
and discharge.

Essentially, the project will be composed of an open pit mine,

a crushing facility, an enclosed concentration facility, a covered ore
concentrate storage area, a tailings disposal area, a waste rock disposal
area, an overburden disposal area, and administrative and maintenance
buildings.

The area in which the facility will be built is hilly and heavily

wooded.
First, the existing timber (which belongs to the landowner) will be
harvested for the landowner's benefit.

After the timber harvest, the loose

soil and rocks will be removed from the surface of the bedrock.

This material

will be stored for later surface restoration when mining has been completed.
The mine will then be excavated as the ore and associated waste material are
broken up.

This broken material will be loaded into trucks and hauled to the

mill facilities.

The ore obtained from a typical copper mine is about 1%

copper; therefore, the ore needs to be "concentrated" at an on-site facility
to minimize nonessential material before shipping or smelting.

This

operation, called concentration, consists of crushing, grinding,
classification (sizing), floatation, and drying of the ore.

The usual

concentration of copper in the resulting product after this series of steps is
about 30% to 40%.

The grinding process requires water and yields finely

divided mineral particles in which some exposure of the copper mineral
occurs.

This finely divided ore is passed through a series of aerated water

cells to which a frothing agent, such as pine oil, is added.

Air is then

circulated continuously through the flotation cell, producing a heavy froth.
An additional chemical, known as a collector, is added to the flotation cell
and a selective adherence of the copper sulfide compound to the air bubbles
occurs.
cell.

The unwanted material, called "gangue", falls to the bottom of the
The copper concentrate is skimmed from the cells and readied for

transport to a smelter.

The remaining, finely ground, non-ore material will

be pumped to a tailings storage area.
The developers estimate that approximately 5000 tons of ore per day will
be concentrated at the Bald Mountain site.

Without a highly efficient water

recirculation system, such an operation might discharge in the range of one to
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five million gallons of water daily.*

The development plan calls for a

sophisticated water reuse system; as a result, there may be no deliberate
discharge of process water beyond normal losses (evaporation, and relocation
of wet gangue and concentrate).

New water will need to be added to the

process system probably continuously.

Of concern to the State, however, is

the discharge of normal amounts of ground water leaking into the open ore
extraction pit, as well as the rain and snow melt.

Once in contact with the

ore body, these waters will require treatment to remove metals, suspended
solids, and pH adjustment before they are discharged.

Leachate from the

tailings and waste rock storage areas should be monitored and if necessary
treated to protect ground and surface water quality.
The Maine State Department of Environmental Protection and the U.S.
Geological Survey have entered into a cooperative agreement and are currently
monitoring water quality conditions at the Bald Mountain site.

U.S.G.S.

monitoring will cover a 5-year period to provide baseline data and an
assessment of the mine development's impacts on area lakes and streams.
Continuous discharge and sediment monitoring in receiving streams is being
used to calibrate a model which may be used to assess future mining projects
in the area.

The state DEP is analyzing sediment cores to measure deposition

rates and is monitoring concentrations of heavy metals and species
compositions in streams.

The State is concerned that sediment from the mine

may reduce invertebrate productivity in small streams, cover fish spawning
areas, and deposit metals which affect benthic fauna, all affecting fish
production.
Water-Related Impacts of Current Excavation Activities
Individual sand and gravel borrow pits in the basin area may cover
relatively large areas in comparison to other land uses.

More often, however,

they are small, have limited life spans, and allow for subsequent use of the
land for other purposes.
extraction are minimal.

Threats to water quality from sand and gravel
Such operations, which sometimes use water for

processing purposes, rely on settling ponds and recirculation systems to

*Estimated from discharge figures at Falconbridge, Noranda, and other ore
processing operations near Sudbury, Ontario, Canada.
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conserve water and eliminate sediment discharges.

Small borrow pits, cut into

hillsides and located near a water body, can cause siltation problems, but
these are generally localized and have not been identified as a problem.
Subsequent use of exhausted sand and gravel pits, however, can cause water
resource problems.
areas.

Often the pits are also the sites of ground water recharge

Inappropriate subsequent uses can contaminate ground water.

Such uses

might include road salt storage, housing with on-site sewage disposal systems,
landfills, and automobile junk yards.
other toxic fluids.

These may result in spillage of oil and

In addition, subsequent uses involving the paving of

large areas may prevent ground water recharge.

State Mineral Policy Development
In June 1980, as a result of the 1977 announcement of the major
copper-zinc deposit in Aroostook County and the resultant increase in
exploration activity statewide, the Governor requested the Department of
Conservation to review existing State laws and policies regarding mineral
resources and make recommendations for necessary changes.
effort, four major areas of concern evolved:

As a result of this

1) environmental and land use

regulation, 2) taxation, 3) mining policy on public lands, and 4) assistance
to localities affected by mining activities.

Nine recommendations emerged.

The major water-related recommendations of the Maine Mineral Policy Advisory
Committee a r e :
1. a reasonable portion of revenues derived from the large-scale
development of Maine's metallic and nonmetallic mineral resources be
shared with the State through a severance tax in lieu of property tax;
although not its total use, the tax will provide funds which may be
used to monitor water quality at mining and mineral process sites, to
mitigate for potential natural resource losses, and to assist in
developing and implementing reclamation procedures at site closure;
2. an ad hoc committee review current water statutes and draft legislation
to permit discharge alternatives which will allow mining but not
adversely affect the chemical, physical, or biological character of the
waters; and
3. the State Department of Inland Fisheries and Wildlife seek, as
necessary, statutory changes to adequately address problems which may
be caused by mining in, or adjacent to, rivers and streams.
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The Federal Interest in Mineral Extraction in Maine and New England
If the Bald Mountain deposit goes to production, an entirely new industry
will have begun in Maine.

In spite of numerous mineral extraction operations

which have flourished here for relatively short periods of time, large-scale
heavy-metal mining has never occurred in New England.

It is also possible

under one of several plausible scenarios that a number of heavy metal mining
operations may occur simultaneously and possibly carry the extracted ore
through to a refined product.

Given that such a possibility comes to pass, in

light of the national interest in the mining and stockpiling of strategic
metals and the normal impacts of development on the resource base, then there
will be a distinct federal interest in the development of this industry.

It

may be wise, as this experience unfolds, to invest early in a study of mining
impacts on the resources of a here-to-fore unmined area to reduce potential
polarization between those seeking a stronger economy and those desiring to
preserve the environment.

To undertake such a study prior to the need for

extensive conflict resolution may prove to be cost effective.
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Table M -5

Sum m ary o f Plans and P ro g ra m s — M ineral E xtraction

PL ANNING
Federal
US Bureau of Mines (Department of the Interior):
conducts inquiries and sc ie ntific investigations related to
mineral consevation and development, and an alyzes mineral s u pp ly /d em an d pr oblems and mineral-related
environmental problems; it awards research contracts and grants in mi ne ra l - r e l a t e d areas, pr ovides limited
technical and financial assistance to state and local agencies, an d co nd uc ts mi ne ra l location st atistical
surveys.
US Geological Survey (Department of the Interior):
produces g e o l og ic al and mi ne ra l resources m a pp in g and area
surveys of existing resources, includ ing statewide maps o f mi n e r a l de po si ts (excluding sand, gravel, clay,
or p e a t ) .
The USGS funds the coterminous Un i t e d States Mineral Ap praisal P r o g r a m (CUSMAP); its purpose is to qe nerate
information needed to assess the nati on's mineral resources; b e d r o c k ma p p i n g for this pr oject was ca r r i e d
out in the Poland and Spencer L a k e quadrangles.
US Department of Energy:
has made a $250 th ou sand grant to the S t a t e of M a i n e to st udy peat resources.
The
National Uranium Resource E v a l ua ti on (NURE) pr ogram was es ta b l i s h e d to ev al ua te domestic u r an iu m re sources
in the continental United States an d to identify areas favorable for u r a n i u m exploration.
The sign if ic an ce
o f the distribution of uranium in natural waters and stream s e d i me nt s is b e i n g assessed as an in dicator of
areas favorable for the location o f ur a n iu m deposits.

State
Ma ine Geological Survey (State Depa rt me n t o f Conservation):
co nd u c t s re se ar ch and maps, interprets, and
publishes information on the surficial, bedrock, and ec on om ic ge o l o g y of the State; in Ju ly 1977, a
five-year program for accele ra te d data acquis it io n was b e gu n an d in cl ud es lo ca ti ng g r ou nd wa ter ag ui f e r s and
prime mineral deposits, and ex pa n d i n g the program for ma pp in g s u r f ic ia l deposits; the Survey has al so
compiled surficial geology maps for the coastal area and some i n la nd sections, and is co nt in ui ng its be dr oc k
mapping program; the Survey is w o r k i n g on the State Of fi ce of E n e r g y Resources, the U.S. Ge ol og ic al Survey,
and the Institute for Quat er na ry Studie s at the Un iv ersity o f Maine; the 3 - ye ar pe at study is fo cussing on
selected bogs and analyzing them for their fuel/energy potential; as appropriate, data on local gr ou nd and
surface water regeneration rates are also being collected.

REGU LATION
Federal
US Geological Survey:
classifies federal lands as to their w a te r a n d mi n e r a l potential; regulates acti vi ti es
of leasees who explore for and deve l o p mine ra l resources of fe deral and Indian lands and the outer
continental shelf (OCS).

State
Department of Environmental Pr o t e c t i o n (DEP):
under the pr o v i s i o n s o f the Si t e Lo ca t i o n o f D e v e lo pm en t Law,
regulates mineral extraction and related activities on mo re than 20 acres wh ich may "s ub stantially affect
the en vironment;1' the Act applies to sand and gravel op er at io ns on ly if they are over five acres in size,
excluding a number of small sand and g r av el operations; the DEP mu s t ap pr ov e a pl an for a m i ni ng o p e r at io n
before it commences; the plan mu st de sc r i be ho w the mi ning o p e r at io ns wi ll be co nd uc te d an d include the
development of water discharge and control measures and a recl am at io n plan; however, these re gu lations only
apply to operations that will remove mo r e than 1,000 cu bic y a rd s o f pr oduct w i th in a 12-month period.
State Planning Office (SPO):
ad ministers the Mandatory Sh oreland Zoning Act wh ich requires m u n i c i pa li ti es to
adoot shoreland zoning or dinances that meet st at e-established m i n i m u m guidelines; the or di nances re gu la te
the management and development of land w i th i n 250 feet of the n o rm al hi g h w a te r of ponds, rivers, or salt
water bodies; each mu nicipality admini ster s and enforces its o w n or di nance, wi th gu idance from th e SP O and
DEP; the Land Use Regulations Comm is s i on administers the Act w i t h i n the u n or ga ni ze d territory of the State.
Department of Inland Fisheries and Wild life (IFSW):
regulates dredging, mining, filling, an d/ or co ns tr u c t i o n
of permanent structures in, on, over, or adjacent to, and af fe cting, rivers and streams, including
contiguous wetlands through the Stre am Al tera ti on Act.
Department of Transportation (DOT):
has strict reclamation policies.

regulates operations su pp ly in g ma te r i a l for state hicfiway co ns tr u c t i o n and

Maine Geological Survey (MGS):
prospecting, mineral development, an d m i ni ng on state lands are administered,
regulated, and controlled by the Director of the Maine G e o l og ic al Survey; leases to mi ne must ha ve the
consent of the Director o f the Bu reau of Pu blic Lands; au th or it y to pr os p e c t on state lands is g i v e n up on
receipt of a prospector's permit; water, and sand and gravel m i n i n g do e s not reguire such a permit; a cl aim
may be staked on public land wh en approp riat el y recorded at the M a i n e G e o l og ic al Survey.
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